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Parasiticidal pyrazole derivatives of formula (I) wherein: R' represents CN. Ci-6 alkoxycarbonyl. NO2. CHO, Ci-e alkanoyl, phenyl 
optionally substituted by one or more halogen, or C|^ alkyl optionally substituted by one or more halogen; R^ represents a group of formula 
(II). (Ill) or (IV) in which: R'' represents H, halogen, carbamoyl, cyano. tri(Ci^ aIlcyl)silyU Ci^ alkyl (optionally substituted by one or 
more halogen, OH or Ci^ alkoxy). Ci-6 alkoxycarbonyl. phenyl, or a 5- or 6-membercd ring heterocyclc which is sattirated or partially or 
fully unsaturated and contains up to 4 hetero-atoms independently selected from up to 4 N atoms, up to 2 O atoms and up to 2 S atoms and 
which is attached to the alkynyl moiety by an available C, S or N atom where the valence allows; and R^, R' and R*^ each independently 
represents H. halogen, phenyl optionally substimted by one or more halogen, CN or Ci^ alkyl optionally substituted by one or more halogen; 
r3 represents H. Ci^ alkyl. halogen, NH2, NH(Ci-6 alkanoyl), NH(Ci-6 alkoxycarbonyl), N(Ci.6 alkoxycarbonyl)2. NH(Ci.6 alkyl), N(Ci^ 
alkyl)2. NHCONH(Ci^ alkyl). N-pyrrolyl, NHCONH(phcnyl optionally substituted by one or more halogen). N=CH(phenyl), OH. Ci^ 
alkoxy. SH or S(0)n(Ci^ alkyl optionally substituted by one or more halogen) where n is 0, 1 or 2; and R^ R^ and R* each independently 
represents H. halogen. Ci-6 alkyl optionally substituted by one or more halogen. Ci-6 alkoxy optionally substituted by one or more halogen, 
S(0)n(Ci-6 alkyl optionally substituted by one or more halogen) where n is 0, 1 or 2, or CH3CO. CN. CONH2. CSNH2. OCF3. SCF3 or 
SF5; or a pharmaceutically or veterinarily acceptable salt thereof. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
implications under tiie PCT. 



AM 


Aimenia 


GB 


United Kingdom 


MW 


Malawi 


AT 


Austria 


G£ 


Georgia 


MX 


Mexico 


AU 


Aostnlit 


GN 


Guinea 


NE 


Niger 


BB 


Bazbados 


GR 


Greece 


NL 


Netherlands 


BE 


Belgium 


HU 


Hungary 


NO 


Norway 


BF 


Bmldna Faso 


IB 


Ireland 


NZ 


New Zealand 


BG 


Bulgaria 


IT 


Italy 


PL 


Poland 


BJ 


Bodn 


JF 


Japan 


FT 


Portugal 


BR 


Brazil 


KE 


Kenya 


RO 


Romania 


BY 


Bebnis 


KG 


Kyrgystan 


RU 


Russian Federation 


CA 


Canada 


KP 


Democratic ftopte's Republic 


SD 


Sudan 


CF 


Central African RepiU>Hc 




of Korea 


SE 


Sweden 


CG 


Congo 


KR 


Republic of Korea 


SG 


Singapore 


CH 


Switzerland 


KZ 


Kazakhstan 


SI 


Slovenia 


CI 


COte d'lvoire 


U 


Liechtenstein 


SK 


Slovakia 


CM 


CamcTOCMi 


LK 


Sri Lanka 


SN 


Senega] 


CN 


China 


LR 


Liberia 


sz 


Swaziland 


CS 


Czechoslovakia 


LT 


Lithuania 


TD 


Chad 


CZ 


Czech Republic 


LU 


Luxembourg 


TG 


Togo 


DE 


Germany 


LV 


Latvia 


TJ 


Tajikistan 


DK 


Dcnmait 


MC 


Monaco 


TT 


Trinidad and Tobogo 


EE 


Estonia 


MD 


Republic of Moldova 


UA 


Ukraine 


ES 


Spain 


MG 


Madagascar 


UG 


Uganda 


n 


Finland 


ML 


Mali 


US 


United States of America 


FR 


France 


MN 


Mongolia 


uz 


Uzbekistan 


OA 


Gabon 


MR 


Mauritania 


VN 


Viet Nam 



wo 97/07102 



PCT/EP96/03501 



1 



PARASmCTOAL COMPOUNDS 

5 This invention relates to pyrazole derivatives having parasiticidal properties. 

Certain parasiticidal pyrazole derivatives are akeady known. These include fipronil (5- 
aniino-3-cyano-l-(2,6-dicMoro-4-trifluoromethylphenyl)-4-tri£luoromethyIsulphinyU 
pyrazole) and certain analogues thereof mentioned in International Patent Application WO 
10 87/03781. 

EP 0 658 047 Al discloses a number of 4-alkenyl and 4-alkynyl pyrazoles with H and alkyl 
at the 1-position, and a carbamate group at position 5 of the pyrazole, as antifungal agents. 

15 A new group of parasiticidal pyrazole derivatives has now been found. Thus, according to 
the present invertion, there is provided a compound of formula I, 




I 



wherein 

20 represents CN, Ci^ alkoxycarbonyl, NO2. CHO, Ci^ alkanoyl, phenyl optionally substituted 
by one or more halogen, or Ci-6 alkyl optionally substituted by one or more halogen; 
represents a group of formula n, IE or IV, 




IV 



in which 
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represents H, halogen, carbamoyl, cyano, tri(Ci^ alkyl)sflyl, alkjd (optionally 
substituted by one or more halogen, OH or Ci^ alkoxy), Ci-6 alkoxycaibonyl, phenyl, or a 
5- or 6-membered ring heterocycle which is saturated or partially or fiilly unsaturated and 
contains up to 4 hetero-atoms independentiy selected fix)m up to 4 N atoms, up to 2 0 
5 atoms and up to 2 S atoms and which is attached to the alkynyl moiety by an available C, 

S or N atom where the valence allows; 
and R*, R^ and each independently represent H, halogen, phenyl optionally substituted by 

one or more halogen, CN or C w alkyl optionally substituted by one or more halogen; 
R^ represents H, Cw alkyl, halogen, NH^, NH(Cw alkanoyl), NH(Cm alkoxycarbonjd), N(Cw 
10 alkoxycarbonyl)2, NH(Ci^ alkyl), N(Ci^ alkyOz, NHC0NH(Ci-6 alkyl), N-pynolyl, 
NHCONH(phenyi optionally substituted by one or more halogen), N=CH(pheiryl), OH, 
alkoxy, SH or S(0)n(Ci-6 alkyl optionally substituted by one or more halogen) v*ere n is 0,1 or 
2; and 

R^ R^ and R* each independentiy represent H, halogen, Cu alkyl optionally substituted by one 
15 or more halogen, Ci^ alko;^^ optionally substituted by one or more halogen, S(0)b(Cm alk^ 
optionaDy substituted by one or more halogen) where n is 0,1 or 2, or CH3CO, CN, CONH2, 
CSNH2, OCF3, SCF3 or SF3; 

or a pharmaceutically or veterinanQly acceptable salt thereof (hereinafta- referred to together as 
"the compounds of the invention"). 

20 

Alkyl groups may be straight, cyclic or branched, where the number of carbon atoms allows. 
Halogen means fluoro, chloro, bromo or iodo. 

Pharmaceutically and veterinarily acceptable addition sahs are well known to those skilled 
25 in the art, and for example include those mentioned by Berge et al in J.Pharm. Sci.. gg. 1-19 
(1977). 

R* is preferably CN, optionally substituted pheiqi optionally substituted C 1^ alkyl, or 
alkoxycarbonyl. 

30 R^ is more preferably CN, Ph, CO2C2H5, CH3, CF3 or CO2CH3. 
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is preferably a group of formula n where is H, tri(CM alkyl)silyl, Ci^ alkyl optionally 
substituted by one or more halogen, OH or Ci-6 alkoxy, or R^ is Ci^ alkoxycarbon>i phenyl, a 5- 
or 6-membered ring heterocycle as previously defined, halogen, 
or a group of formula HI in which R^ R^ and R^° are each H, 
5 or a group of formula in in which two of R\ R^ and R*^ are halogen and the other is H, CN, 
phenyl optionally substituted by one or more halogen or alkyl optionally substituted by one 
or more halogen, 

or a group of formula IE in which R*, R^ and R^° are each independently F, CI, Br or I, 

or a group of formula m in which R' is H or Ci-6 alkyl optionally substituted by one or more 

10 halogen, OH or Ci^ alkoxy, and R^ and R^** are both halogen, 

or a group of formula HI in which R* is H and one of R^ and R'** is halogen and the other is C ^ 
alkyl optionally substituted by one or more halogen, OH or Ci^ alkoxy, 
or a group of formula m in which R* is H and one of R' and R*** is H and the other is CN or 
alkyl optionally substituted by one or more halogen, OH or Ci-6 dikoxy, 

15 or a group of formula HI in which R* is H and R^ and R^° are C i-6 alkyl optionally substituted by 
one or more halogen, OH or Ci-s alkojqr, 

or a group of formula HI in which R* is Ci^ allqrl optionally substituted by one or more halogen, 

OH or Cm alkoxy and R^ and R^° are both H, 

or a group of formula IV. 
20 More preferably R^ is a group of formula n in which R^ is Si(CH3)3, H, CH3, CH(CH3)2, 

CH2OH, (CH2)20H, CO2CH3, Ph, thien.2-yl, CH2OCH3, Br, CI, or CF3, 

or a group of formula IH in which R*, R^ and R^** are each H. 

or a group of formula III in which R*, R^ and R^" are each CI, 

or a group of formula m in which R^ and R^ are Br and R^° is H, 
25 or a group of formula m in which R^ and R^** are Br and R^ is H, 

or a group of formula m in which R* and R^ are Br and R*° is CH3, 

or a group of fonnula IH m which R^ and R^° are Br and R^is CH3, 

or a group of fonnula in in which R* and R^° are Br and R^ is Ph, 

or a group of formula HI in which R* and R^are Br and R^° is Ph, 
30 or a group of formula m in which R^ and R^° are CI and R^ is Ph, 

or a group of formula m in which R^ and R'are CI and R'° is Ph, 

or a group of formula HI in which R^ and R^*' are Q and R^ is Br, 
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or a group of fbnmla III in which R* and R^are CI and R'** is Br, 

or a group of formula HI in which R* is H and K^^ and R^ are Br, 

or a group of formula HI in which R^ is H and R^** and R^ are CI, 

or a group of fonnula HI in which R* is H and R^^and R^ are F, 
5 oragroupoffonnulaininwhichR^isHandR^^isCFsand R^isCl, 

or a group of formula in in which R^ is H and R' is CF3 and R^° is CI, 

oragroupofformulaininwhichR'isHandR^^isCFaand R' is Br, 

or a group of formula HI in which R' is H and R' is CF3 and R*° is Br, 

oragroupofformulaininwhichR^isHandR^^isCFsand R^ isF, 
10 oragroupofformulaininwhichR'isHandR^isCFjand R*°isF, 

or a group of formula IE in which R* and R ^ are H arid R^ is CN, 

or a group of formula HI in which R* and R^ are Br and R^° is CF3, 

or a group of formula HI in which R* and R^** are Br and R^ is CF3, 

or a group of formula HI in which R* is Br, R' is Br and R^° is CI, 
15 or a group of formula DDE in which R* is Br, R^° is Br and R^ is CI, 

or a group of formula HI in whidi R* is Oft, R^ and R^** are Br, 

or agroup of formula HI in which R' is CH3, R'andR*** areF, 

or a group of formula HI in which R' is CH3, R^ and R^** are H, 

or a group of formula HI in which R* is H, R^ and R^^ are CH3, 
20 or a group of formula IE m which R^ R' and R^° are each Br, 

or a group of formula IV. 

R^ is preferably H, Cms a%l, NH2, NH(Cw alkano>d), NH(Cm alkoxycarbonyl), N(Ci^ 
alkoxycarboityl)2, N(Ci^ alkyl):, N-pyrrolyl, halogen or S(0)n(Cw allq^l optionally substituted by 
2 5 one or more halogen) where n is 0, 1 or 2. 

R^ is more preferably H, CH3, NH2, N-pyrrolyl, N(CH3)2, NH(C02(t-butyO), N(C02(t-butyI))2, 
NHCOCH3, Br, CI, SCH3 or SCF3. 

R** and R^ are preferably halogen. 
30 R'* and R* are more preferably CI. 
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is preferably alkyl optionally substituted by one or more halogen, Ci^ alkoxy optionally 
substituted by one or more halogen, Ci^ alkylthio optionally substituted by one or more halogen, 
SFs or halogen. 

is more preferably CF3, OCF3, SCF3 or SF5. 

The compounds (and salts thereof) which are most preferred are: 
3-cyano-l-(2,6-dichloro-4-trifluoromethylphenyl)-4-ethynylpyra2ole; 

3- cyano-l-(2,6-dichloro-4-trifluoromethoxyphenyl)-4-ethynyIpyrazole; 

3 -cyano- 1 -(2, 6-dichloro-4-trifluoromethylsulphenylphenyl)-4-ethynylpyrazole; 

4- (2-bromo-I,2-dicWoroethenyl>3Hqrano-l-(2,6-dichloro-4-tri£luoromethoxyphenyl)- 
pyrazole; 

3- cyano-l-(2,6-dichloro-4-trifluoromethoxyphenyl)-4-tribromoethenylpyra2ole; 

4- (2,2-dibromoetheityl)-3-cyano-l-{2,6-dicUoro-4-trifluoromethyl^^ pyrazole; 
3-cyancM^(2,2-dichloroethenyl)-l-(2,6-dicUoro-4-trifluoromethylphenyl)pyrazole^ 
3-cyano-l-(2,6-dicUoro-4-trifluorometbylphenyl)-4-(2,2-difluoroethenyI)pyraro 
3-cyano-l-(2,6-dichloro-4-trifluoromethylphenyl)-4- tiibromoethenylpyrazole; 

3- cyano- 1 -(2,6-dicMoro-4-trifluoromethylphenyI>4-trichloroethenylpyrazole; 

4- (2-bromo-l,2-dichloroethenyl)-3-cyano-l-(2,6-dichloro-4-trifluoromethylphehy0 
pyrazole; 

4-(2-chloro- 1 ,2-dibromoethenyl)-3 -cyano- 1 -(2,6-dichloro-4-trifluoromethylphenyI)- 
pyrazole; 

3 -cyano- 1 -(2, 6-dichloro-4-trifluoromethylphenyl>4-( 1 -methyl-2,2- 
dibromoethenyOpyrazole; 

3- cyano-l-(2,6-dicMoro-4-trifluoromethylphenyl)-4-(l-methyl-2,2-difluoroethenyl)pyrazole; 
l-(2,6-dichloro-4-trifluoromethylphenyl)-4-ethynyI-3-trifluoromethylpyrazoIe; 

4- (2-bromo- 1 ,2-dichIoroethenyl)- 1 -(2,6-dichloro-4-trifluoromethyIphenyl)-3 - 
trifluoromethylpyrazole; and 

1 -(2,6-dichloro-4-trifluoromethylphenyl)-4-ethynyl-3 -methylpyrazole. 

The compounds of the formula (I) may possess one or more asymmetric centres and so may 
exist m two or more stereoisomeric fonns. The present invention includes all the individual 
stereoisomers of the compounds of formula (I) and mfactures thereof 
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Separation of diastereoisomers may be achieved by conventional techniques, e.g. by 
fractional crystallisation, chromatography or H.P.L.C. of a stereoisomeric mixture of a 
compound of formula (I) or a suitable salt or derivative thereof An individual enantiomer of 
a compound of the formula (I) may also be prepared from a corresponding optically pure 
5 intermediate or by resolution, such as by RP.L.C. of the correspondmg racemate using a 
suitable chiral support or by fractional crystallisation of the diastereomeric salts formed by 
reaction of the corresponding racemate with a suitably optically active acid or base. 

The invention further provides methods for the production of compounds of the invention, 
1 0 vAich are described below, and illustrated in the Examples. 

Method 1 

Preparation of a compound of formula I in vAich represents a group of formula n (CsCR^, 
15 by reacting a conq)ound of formula V, 




v 



in which and R^ are as defined above and R^ represwits I, Br or trifluoromethylsulponate, 
20 with a compound of formula HC^CR^ where R^ is as previously described. The reaction is 
preferably carried out in the presence of a palladiimi catalyst, for example 
bis(triphenylphosphine)palIadium(II) chloride [PdCl2(PPh3)2] and cuprous iodide. 
Alternatively the corresponding alkynylcuprate species generated from HC^CR^ may be 
preformed and reacted with the compound of formula V as defined above. 
25 The reaction is preferably carried out in a solvent which does not adversely affect the reaction 
(for example triethylamine and/or dimethylformamide (DMF)). 
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Compounds of formula I in which is CsCR^ may be interconverted using conventional 
methods: for example, compounds in which is Ci.6 triaikylsilyl may be converted to com- 
pounds in which R^ is H by the action of a base such as potassium carbonate in a solvent such as 
methanol. 

5 Compounds of formula V in which R^ represents I or Br may be prepared from a corresponding 
compound of formula V in which R^ represents H by reaction with an iodinating or brominating 
agent such as N-(iodo or bromo)succinimide. 

Compounds of formula V in which R^ represents H are available conrnierdally or are available 
by conventional methods or methods described herein and suitable ad^tation thereof 

10 

Method 2 

Preparation of a compound of formula I in v^ch R^ represents a group of formula m by 
reaction of a compound of formula V where R^ is I with a suitable vinyl species such as a 

15 vinyl(trialkyl)tin species, optionally in the presence of a catalytic amount of a Pd species, and 
then where necessaiy halogenating the resulting compound. The reaction is preferably carried 
out in the presence of a palladium catalyst, for example tetrakis(triphenylphosphine)palladium(0) 
or palladium acetate. The reaction is preferably carried out in a solvent which does not adversely 
affect the reaction (for example triethylamine or DMF), at or around 75°C. The halogenation 

2 0 may be carried out using conventional techniques. 

Method 3 

Preparation of a compound of formula I in which R^ represents a group of formula IV, by 
25 reacting a compound of formula V as defined above in which R^ represents H, with cyclohex- 
anone. The reaction is preferably carried out in an organic acid (for example acetic acid), at or 
around 120**C. 

Compounds of formula V in which R* represents CN, NO2, CHO, Ci^ alkanoyl or Ci^ alkyl 
optionally substituted by one or more halogen atoms; R^ represents H; R^ represents NH2, OH, 
30 Ci^ alkoxy or S(0)n(Ci^ alkyl optionally substituted by one or more halogen); and R**^ are as 
defined above are either known or available using known techniques. 
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Method 4 

Preparation of a compound of formula I in which represents alkoxycarbonyl, by treating 
5 a corresponding compound of formula I in which represents CN with a base in the presence 
of the appropriate alcohol. Suitable bases include potassium carbonate and potassium hydroxide. 
The reaction may be carried out at or around room temperature. 

10 Methods 

Preparation of a compound of formula I in which R^ represents halogen, by treating a corre- 
sponding compound of formula I in ^ch R^ represents NH2 with an alkyl nitrite such as n-butyl 
nitrite and a suitable halide source. Suitable halide sources include bromoform. The reaction is 
15 preferably carried out in a solvrat which does not adv^sely aflEect the reaction (for example 
acetonitrile), at or aroimd 70**C. 

Method 6 

20 

Preparation of a compoimd of formula I in which R^ rqjresents H, by treating a corresponding 
compound of formula I in which R^ represents NH2 with an aikyl nitrite such as t-butyl nitrite. 
The reaction is preferably carried out in a suitable soh^ent which does not adversely aflfect the 
reaction (for example tetrahydrofiiran), at the reflux temperature of the solvent. 

25 

Method 7 

Preparation of a compound of fonmula I in which R^ represents N-pyrrolyl, by treating a 
corresponding compoimd of formula I in which R^ represents NH2 with a 2,5-dialkoxy- 
30 tetrahydrofiiran, such as 2,5-dimethoxytetrahydrofiiran, in the presence of an acid. The reaction 
is preferably carried out using an organic acid such as acetic acid, at elevated temperature, such 
as the reflux temperature of acetic acid. 
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Methods 

Preparation of a compound of formula I in which represents S(0)n(Cu alkyl optionally 
5 substituted by one or more halogen), by treating a corresponding compound of formula I in 
which represents NH2 with an alkyl nitrite such as n-butyl nitrite and a di(Ci-6 alkyl optionally 
substituted by one or more halogen) disulphide, and if neccessaiy oxidising the compound of 
formula I in which R^ represents S(Ci^ alkyl optionally substituted by one or more halogen). A 
compound of formula I in which R^ represents S(0)q(Ci-6 alkyl optionally substituted by one or 

10 more halogen) and n is 1 or 2 can be made by oxidising a compound of formula I in which R^ 
represents S(0)n(Ci-6 alkyl optionally substituted by one or more halogen) and n is 0 or 1. The 
reaction is preferably carried out by heating the conq)ound of fonnula I where R^ is NH2 with the 
disulphide compound in a suitable solvent which does not adversely aflFect the reaction (for 
example acetonitrile), at elevated temperatures,, followed by addition of the alkjd nitrite and 

15 further heating. The oxidation of the sulphide (or sulphoxide) can be carried out using conven- 
tional methods, for exanqjle by the use of pertrifluoroacetic add. 

Method 9 

2 0 Preparation of a compound of formula I m which R*^ is a group of formula IH in which each of 
R^^*^ is halogen by reacting a compound of formula V in which R^ and R^ are as defined above 
and R^ is COR* with a tri(alkyl or aryl)-substituted phosphine and a cari)on tetrahalide. The 
trisubstitiuted phosphine is preferably triphenjdphosphine. 

Compounds of formula V in which R^ represents C0(Ci-6 alkyl optionally substituted by one or 
25 more halogen) may be prepared from a corresponding compound of formula I where R^ 
represents C(Ci-6 alkyl optionally substituted by one or more haIogen)=CH2 by reaction with an 
oxidising system such as N-methyhnorpholine oxide / osmium tetroxide (cat.) / sodium 
metaperiodate. Alternatively, compounds of fonnula V in which R^ represents CO(CH2(Ci.5 
alkyl optionally substituted by one or more halogen)) may be prepared from a corresponding 
30 compound of formula I where R^ represents a group of formula n where R^ is (C1.5 alkyl 
optionally substituted by one or more halogen) by hydration, for example by reaction with 
toluenesulphonic acid hemihydrate in wet acetonitrile. 
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Method 10 

Preparation of a compound of formula I in which is a group of formula IE in which is H 
5 and one of R^ and R^^ is halogen and the other is CF3 by reaction of a compound of formula V in 
which R^ and R^ are as defined above and R^ is CHO with a compound of formula 
(haIogen)3CCF3 in the presence of a 2dnc hallde such as zinc chloride, and a cuprous halide such 
as cuprous chloride. The reaction is preferably carried out in the presence of a polar solvent such 
as N,N-dimethylformamide. 

10 Preparation of a compound of formula I in \^ch R^ is a group of formula in in which R' is H 
and one of R^ and is CI, Br or I and the other is C(C1, Br or 1)3 are available in an analogous 
manner using reagents of the formula (CI, Br or TfeCCCCl, Br or Ife. The less reactive C-halogen 
bond is not broken and the C(C1, Br or 1)3 moiety containing this bond is transferred in an 
analogous manner to the transfer of the CF3 moiety above. 

15 Compounds of formula V in which R^ rq)resents CHO may be prepared from a corresponding 
compoimd of formula I \^ere R^ represents ethenjd by reaction with an oxidiang system such as 
N-meth)dmorpholine oxide / osmium t^roxide (cat) / sodium metaperiodate. 

Method 11 

20 

Preparation of a compoimd of formula I in which R^ is a group of formula n in which by reaction 
of a compound of formula V above where R^ is I with a R^-C^-Sn spedes such as a R^-CrC- 
Sn(alkjd)3 compound. The reaction is preferably carried out in the presence of a palladium 
catalyst, for example tetrakis(triphenylphosphine)paIladium(0). The reaction is preferably carried 
25 out in a solvent which does not adversely affect the reaction (for example dimeth^ormamide), 
at or around 75°C. 

Method 12 

3 0 Preparation of a compound of formula I in which R^ is a group of formula n and R^ is not H by 
reaction of a compound of formula I in which R^ is a group of formula II and R^ is H with a 
reagent capable of reacting as a (BJ)* synthon, such as R^Z, where Z is a suitable leaving group 
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such as chloro, bromo, iodo, or an alkyl or arjdsulphonate, optionally in the presence of a base. 
The reaction can be carried out with a R^I species for instance in the presence of cuprous iodide 
a Pd" species such as bis(triphenylphosphine)palladium (IT) chloride and a base such as 
triethylamine. 

5 

Method 13 

Preparation of a compound of formula I in which is a group of fonnula n and is Ci^ 
alkoxycarbonyl by reaction of a compound of formula I in ^ch R^ is a group of formula n and 
10 R^ is CN witii a alcohol, optionally in the presence of a base. Suitable bases include 
potassium carbonate and potassmm hydroxide. The reaction may be carried out at or around 
room temperature. 

Method 14 

15 

Preparation of a compound of formula I in which R^ is a group of formula II and R^ is Ci-6 
alkoxycarbonyl by oxidation of a compound of formula I in vAidx R^ is a group of formula n 
and R^ is CH2OH to give the corresponding add, followed by esterification witii a Cu alcohol. 
The process is conveniently carried out using manganese dioxide / potassium cyanide in the 
20 alcohol 

Method 15 

Preparation of a compound of formula I in which R^ is NH(Ci-6 alkanoyi) by reaction of a 
25 compound of formula I in which R^ is NH2 with an acylating agent such as a Ci^ al- 
kanoyI(chloride, bromide or iodide). The process is preferably carried out with the add chloride 
and an add acceptor such as pyridine. 

Method 16 

30 

Preparation of a compound of formula I in which R^ is N(Ci-6 alkoxycarbonyl)2 by reaction of a 
compound of formula I in which R^ is NH2 with a di(Ci-6 alkyl)dicarbonate. The process is 
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20 



preferably carried out using a base system such as triethylamine / 4-dimethyIaminopyridine 
(DMAP) in a solvent such as DMF. 



Method 17 

5 

>3 



Preparation of a compound of formula I in which R is NH(Ci-6 alkoxycarbonyl) by reaction of a 
compound of fonnula I in which is N(Ci-6 alkoxycarbonyl)2 with an add. The process is 
preferably carried out using trifluoroacetic add (TFA) in a solvent such as dichloromethane. 

10 Method 18 

Preparation of a compound of fonnula I in which R^ is N(Ci^ alkyT^ by reaction of a compound 
of fonnula I in which R^ is NH2 with a C 1-6 alkylating agent such as an alk3l(chloride bromide or 
iodide). Prefaably the reaction is carried out using the allq^l iodide. Preferably the reaction is 
15 carried out in the presence of a base such as NaH Preferably the reaction is canied out in a 
suitable sovent such as THF. 

Con^)Ounds of fonnula I in which R^ is an amino derivative may be prepared from compounds 
of fonnula I m which R^ is NH2 using conventional methods, such as those described above. 



Method 19 



Preparation of a con^sound of formula I m which R^ represents a group of fonnula EI where 
some or all of R*, R^ and R^° are halogen by reaction of a compound of fonnula I in which R^ 
25 rqjresents a group of fonnula n with a halogen, optionally in the presence of a base. An example 
is the reaction of the alkyne where R^ is H with butyllithium followed by the halogen source, 
suitably in an ether solvent, to give compounds where R^ R^ and R^** are all halogea Reaction of 
the alkyne with any R^ group with the halogen source (such as CI2 Br2 or I2) gives 1,2-dihalo 
compounds. 
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Method 20 

Preparation of a compound of formula I in which represents a group of formula n by reaction 
5 of a compound of formula V where is I with a compound of fonnula HCrC-R^ in the 
presence of butyllithiima, zinc chloride and a Pd species. The reaction is preferably carried out in 
the presence of a suitable base such as triethylamine and in a suitable solvent such as DMF. 
Preferably the alkyne is dissolved in a suitable soh^ent such as THF, treated with butyllithium at 
reduced temperature, zinc chloride in solvent is thai added and the temperature allowed to rise 
10 to ambient. Preferabfy the nrixture is cooled again and the palladixmi spedes, such as 
bis(triphenylphosphine)palladhim chloride, is added together with the compound of formula V 
where R^ is L Preferably the reaction temperature is then raised, for example to the reflux 
temperature of the solvent. 

15 Metfiod21 

Preparation of a compound of fonnula I in which R^ represents a group of formula n v^ete 
is a halogen by reaction of a compound of formula I in which R^ represents a group of formula 
m where R** is H and R^ and R^° are halogen with a base such as l,8-diazabicyclo[5.4.0]undec- 
20 7-ene(DBU). 

Method 22 

Preparation of a compound of fonnula I in which R^ represents a group of formula III where R' 
25 is H, phenyl or alkyl by reaction of a compound of fonnula V where R^ is COR^ with a 
R^^°C=Ti species. An example of a R^^**C=Ti species is |i-chloro-[i-methylene- 
[bis(cyclopentadienyI)titanium]dimethylaluminium (the "Tebbe reagent"). Preferably the 
compound of formula V v^ere R^ is COR* is dissolved in an inert solvent such as tetrahydrofu- 
ran (THF), cooled under an inert atmosphere, then the titanium carbene species is added, and the 
3 0 mbcture is allowed to warm up. 
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Method 23 

Preparation of a compound of formula I in which represents a group of formula TR where 
is H by reaction of a compound of formula V where R^ is CHO with a R^^°CH-phosphonium 
5 species (Wittig reaction), a RV°CH-silyl species (Peterson olefination), or a R^*°CH- 
phosphonate species (Homer-Emmons reacion or Wadsworth-Emmons reaction), in the 
presence of a base. Such reagents are available commercially or via conventional means. 

Method 24 

10 

Preparation of a conqjound of fonnula I where R^ is a group of fonnula HI by reaction of a 
compound of formula V where R^ is H with a compound of formula R*C0CHRV°, The 
reaction is preferabfy carried out m an organic acid (for example acetic add), preferably at 
elevated tenq}^atures such as aroimd l2(fC. 

15 

Method 25 

Where desired or necessary converting a compound of the formula I into a pharmaceutically or 
veterinarily acceptable salt thereof A pharmaceutically or veterinarily acceptable salt of a 
20 compound of formula (I) may be readily prepared by mbdng together solutions of a 
compound of the formula (I) and the desired acid or base, as appropriate. The salt may be 
precipitated from solution and be collected by filtration or may be recovered by other means 
such as by evaporation of the solvent. 

25 Compounds of the mvention are available by either the methods described herein in the 
Methods and Examples or by conventional methods known to those skilled in the art, or 
suitable adaptation thereof using methods known in the art. 

The compounds of the invention may be separated and purified by conventional methods. 
30 It will be apparent to those skilled in the art that sensitive functional groups may need to be 
protected and deprotected during synthesis of a compound of the invention. This may be 
achieved by conventional techniques, for example as described in the publication 'Protective 
Groups in Organic Synthesis' by T W Greene and P G M Wuts, John Wiley and Sons Inc, 1991 . 
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The compounds of the invention are useful because they possess parasiticidal activity in 
humans, animals and plants. They are particularly useful in the treatment of ectoparasites. 

5 Dealing first with use of the compounds of the invention in humans, there is provided: 

a) a phaimaceutical formulation comprising a compound of the invention in admixture vnth a 
pharmaceutically acceptable adjuvant, dUuent or carrier which may be adapted for topical 
administration; 

b) a compound of the invention, for use as a medicament; 

10 c) the use of a compound of the invOTtion in the manufecture of a parasiticidal medicament; 
and 

d) a method of treating a parasitic infestation in a patient wfaidi comprises administering an 
effective amoimt of a compound of the invention to the patient 

15 Turning now to the use of the compounds of the invention in animals, the compounds may 
be administered alone or in a formulation appropriate to the specific use envisaged and to 
the particular species of host animal being treated and the parasite involved. Methods by 
which the compounds may be administered include, orally in the form of a capsule, bolus, 
tablet or drench or as a pour-on or spot-on formulation, or alternatively, they can be 

20 administered by injection (e.g. subcutaneously, intramuscularly or intravenously) or as an 
implant or as a dip or spray or via a dust-bag or shampoo. 

Such formulations are prepared in a conventional manner in accordance with standard 
pharmaceutical and veterinary practice. Thus capsules, boluses or tablets may be prepared 

25 by mixing the active ingredient with a suitable finely divided diluent or carrier additionally 
containing a disintegrating agent and/or binder such as starch, lactose, talc or magnesium 
stearate. Oral drenches are prepared by dissolving or suspending the active ingredient in a 
suitable medhim. Injectable formulations may be prepared in the form of a sterile solution 
which may contain other substances, for example, enough salts or glucose to make the 

30 solution isotonic with blood. Acceptable liquid carriers include the vegetable oUs such as 
sesame oil and the like, glycerides such as triacetin and the like, esters such as benzyl 
benzoate, isopropyl myristate and fatty acid derivatives of propylene glycol and the like, as 
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well as organic solvents such as pyrrolidone, glycerol formal and the like. The liquid 
formulations are prepared by dissolving or suspending the active ingredient in the licpiid 
carrier such that the final formulation contains fi-om 0.5 to 60% by weight of the active 
ingredient. Solid formulations are prepared by methods well known in the art. 

5 

These formulations wiD vary with regard to the weight of active compound depending on 
the species of host animal to be treated, the severity and type of infection and the body 
weight of the host. For parenteral, topical and oral adnunistration, typical dose ranges of 
the active ingredient are 0.1-50 mg per kg of body weight of the animal, preferably in the 
1 0 range 1-5 mg per kg. 



As an alternative the compounds may be administered with the animal feedstuflF and for this 
purpose a concentrated feed additive or premix may be prepared for mixing with the normal 
animal feed. 

15 

The compounds of the invention have utility in the control of arthropod, plant nematode, 
helminth or protozoan pests. The compounds of the invention may, in particular, be used in 
the field of veterinary medicine and livestock husbandry and in the maintenance of public 
health against arthropods, hehninths or protozoa which are paraatic internally or externally 

20 upon vertebrates, particularly warm-blooded vertebrates, for example man and domestic 
animals, e.g. cattle, sheep, goats, equines, swine, poultry, dogs, cats and fish, for example 
Acarina, including ticks (e.g. Ixodes spp., Boophilus spp. e.g. Boophilus microplus, 
Amblyomma spp., Hyalomma spp., Rhipicephalus spp. e.g. Rhipicephalus cppendiculatus, 
Haemaphysalis spp., Dermacentor spp., Omithodorus spp. (e.g. Omithodorus moubata and 

25 mites (e.g. Damalinia spp., Dermahyssus gallinae, Sarcoptes spp. e.g. Sarcoptes scabiei, 
Psoroptes spp., Chorioptes spp., Demodex spp., Eutrombicula spp.,) Diptera (e.g. Aedes 
spp.. Anopheles spp., Musca spp., Hypoderma spp,, Gastrophilus spp., Simulium spp.); 
Hemiptera (e.g. Triatoma spp.); Phthiraptera (e.g. Damalinia spp., Linoqnathus spp.) 
Siphonaptera (e.g. Ctenocephalides spp.); Dictyoptera (e.g. Periplaneta spp., Blatella spp.); 

30 Hymenoptera (e.g. Monomorium pharaonis); for example against infections of the 
gastrointestinal tract caused by parasitic nematode worms, for example members of the 
femily Trichostrongylidae, Nippostronylus brasiliemis, Trichimlla spiralis, Haemonchus 
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contortus, Trichostrortylus colubriformis, Nematodirus battus, Ostertagia circumcincta, 
Trichostrongylus axei, Cooperia spp. and Hymenolepis nana, in the control and treatment 
of protozoal diseases caused by, for example Eimeria spp. e.g. Eimeria tenella, Eimeria 
acervulina, Eimeria brunetti, Eimeria maxima, Eimeria necatrix, Eimeria bovis, Eimeria 
5 zuemi and Eimeria ovinoidalis; Trypanosoma cruzi, Leishmania spp., Plasmodium spp., 
Babesia spp., Trichomonadidae spp., EBstomonas spp., Giardia spp.. Toxoplasma spp., 
Entamoeba histolytica and Theileria spp.; in the protection of stored products, for example 
cereals, including grain and flour, groundnuts, animal foodstuffs, timber and household 
goods, e.g. carpets and textiles, against attack by arthropods, more especially beetles, 

1 0 including weevils, moths and mites, for example Ephestia spp. (flour moths), Anthrenus spp. 
(carpet beetles), Tribolium spp. (flour beetles), Sitophilus spp. (grain weevils) and Acarus 
spp. (mites), in the control of cockroaches, ants and termites and similar arthropod pests in 
infested domestic and industrial premises and in the control of mosquito larvae in water- 
ways, wells, reservoirs or other running or standing water, for the treatment of foundations, 

15 structure and soil in the prevention of the attack on buildings by termites, for example, 
Reticulitermes spp., Heterotermes spp., Coptoterms spp.; in agriculture, against adults, 
larvae and eggs of Lepidoptera (butterflies and moths), e.g. Heliothis spp. such as Heliothis 
virescens (tobacco budworm), Heliothis armioera and Heliothis zea, Spodoptera spp. such 
as S. exempta, S. littoralis (Egyptian cotton worm), S, eridania (southern army worm), 

20 Mamestra conflgurata (bertha army worm); Earias spp. e.g. E, insulana (Egyptian 
boUworm), Pectinophora spp. e.g. Pectinophora gossypiella (pink bollworm), Ostrinia spp. 
such as O. rmbilalis (European comborer), Trichoplusia ni (cabbage looper), Pieris spp. 
(cabbage worms), Laphyqma spp. (army worms), Agrotis and Amathes spp. (cutworms), 
Wiseana spp. (porina moth), Chilo spp. (rice stem borer), Tiyporyza spp. and Diatraea spp. 

25 (sugar cane borers and rice borers), Sparganothis pilleriana (grape berry moth), Cydia 
pomonella (codling moth), Archips spp. (fruit tree tortrix moths), Plutella xylostella 
(diamond black moth); against adult and larvae of Coleoptera (beetles) e.g. Hypothenemus 
hampei (coffee berry borer), Hylesinus spp. (bark beetles), Anthonomus grandis (cotton 
boll weevil), Acalymma spp. (cucumber beetles), Lema spp., Psylliodes spp., Leptinotarsa 

30 decemlineata (Colorado potato beetle), Diabrotica spp. (com rootworms), Gonocephalum 
spp. (false wire worms), Agriotes spp. (wireworms), Dermolepida and Heteronychus spp. 
(white grubs), Phaedon cochleahae (mustard beetle), Lissorhoptrus oryzophilus (rice water 
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weevil), Melioethes spp. (pollen beetles), Ceutorhynchus spp., Rhynchophorus and 
Cosmopolites spp. (root weevils); against Hemiptera e.g. PsyUa spp., Bemisia spp., 
Trialeurodes spp.. Aphis spp., Myzus spp., Megoura viciae^ Phylloxera spp., Adelges spp., 
Phorodon humuli (hop damson aphid), Aeneolamia spp., Nephotettix spp. (rice leaf 
5 hoppers), Empoasca spp., Nilaparvata spp., Perkinsiella spp., Pyrilla spp., Aonidiella spp. 
(red scales). Coccus spp., Pseucoccus spp., Helopehis spp. (mosquito bugs), Lygus spp., 
Dysdercus spp., Oxycarenus spp., Nezara spp.; Nymenoptera e.g. Athalia spp. and Cephus 
spp. (saw flies), Atta spp. Qtdf cutting ants); Diptera e.g. Hjdemyia spp. (root flies), 
Atherigona spp. and Chlorops spp. (shoot flies), Phytomyza spp. (leaf miners), Ceratitis 

10 spp. (fruit flies); Thysanoptera such as Thnps tdbaci: Orthoptera such as Locusta and 
Schistocerca spp. 0ocusts) and crickets e.g. Gryllus spp. and Acheta spp.; CoUemboIa e.g. 
Sminthurus spp. and Onychiurus spp. (springtails), Isoptera e.g. Odontotennes spp. 
(termites), Dermaptera e.g. Forficula spp. (earwigs) and also other arthropods of agricul- 
tural significance such as Acari (mites) e.g. Tetranychus spp., Panoirjrchus spp. and Bryobia 

15 spp. (spider mites), Eriophyes spp. (gall mites), Polyphacotarsonemus spp.; Blaniulus spp. 
(millipecies), Scutigerella spp. (symphilids), Oniscus spp. (woodlice) and Triops spp. 
(Crustacea); nematodes which attack plants and trees of importance to agriculture, forestry 
and horticulture either directly or by spreading bacterial, viral, mycoplasma or fimgal 
diseases of the plants, root-knot nematodes such as Meliodogyne spp. (e.^. M incogmta)\ 

20 cyst nematodes such as Globodera spp. (e.g. rostochierms)\ Heterodera spp. (e.g.. H. 
avenae)\ Radopholus spp. (e.g. K similis)\ lesion nematodes such as Pratylenchus spp. (e.g. 
P. pratensis); Belonoliamus spp. (e.g. B. gracilis); Tylenchulus spp. (e.g. T, semipene- 
trans); Rotylenchulus spp. (e.g. R reniformis); Rotylenchus spp. (e.g. K robustus); 
Helicotylenchus spp. (e.g. K multicincius); Hemicycliophora spp. (e.g. H. gracilis); 

25 Criconemoides spp. (e.g. C. similis); Trichodorus spp. (e.g. T. primitivus); dagger 
nematodes such as Xiphinema spp. (e.g. X. diversicaudatum), Longidorus spp. (e.g. L 
elongatus); Hoplolaimus spp. (e.g. K coronatus); Aphelenchoides spp. (e.g. A, ritzema- 
bosi, A, besseyi); stem and bulb eelworms such as Ditylenchus spp. (e.g. Z). dipsaci), 

30 The compounds of the invention also have utility in the control of arthropod or nematode 
pests of plants. The active compound is generally applied to the locus in which arthropod 
or nematode infestation is to be controlled at a rate of about 0. 1 kg to about 25 kg of active 
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compound per hectare of locus treated. Under ideal conditions, depending on the pest to be 
controlled, the lower rate may offer adequate protection. On the other hand, adverse 
weather conditions, resistance of the pest and other factors may require that the active 
ingredient be used in higher proportions. In foliar application, a rate of 1 g to 1000 g/ha 
5 may be used. 

When the pest is soil-borne, the formulation containing the active compound is distributed 
evenly over the area to be treated in any convenient manner. Application may be made, if 
desired, to the field or crop-growing area generally or in close proximity to the seed or plant 
10 to be protected fi-om attack. The active component can be washed into the soil by spraying 
with water over the area or can be left to the natural action of rainfall. During or after 
application, the formulation can, if desired, be distributed mechanically in the soil, for 
example by ploughing or disking. Application can be prior to planting, at pfenting, after 
planting but before sprouting has taken place or after sprouting. 

15 

The compounds of the invention may be applied in solid or liquid compositions to the soil 
principally to control those nematodes dwelling therein but also to the foliage principally to 
control those nematodes attacking the aerial parts of the plants (e.g. Aphelenchoides spp. 
and Ditylenchus spp. listed above). 

20 

The compounds of the invention are of value in controlling pests which feed on parts of the 
plant remote from the point of application, e.g. leaf feeding insects are killed by the subject 
compounds applied to roots. In addition the compounds may reduce attacks on the plant by 
means of antifeedmg or repeUent effects. 

25 

The compounds of the invention are of particular value in the protection of field, forage, 
plantation, glasshouse, orchard and vineyard crops, or ornamentals and of plantation and 
forest trees, for example, cereals (such as maize, wheat, rice, sorghum), cotton, tobacco, 
vegetables and salads (such as beans, cole crops, curcurbits, lettuce, onions, tomatoes and 
30 peppers), field crops (such as potato, sugar beet, ground nuts, soyabean, oil seed rape), 
sugar cane, grassland and forage (such as maize, sorghum, lucerne), plantations (such as of 
tea, coffee, cocoa, banana, oil palm, coconut, rubber, spices), orchards and groves (such as 
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of stone and pip fruit, citrus, kiwifiuit, avocado, mango, olives and walnuts), vineyards, 
ornamental plants, flowers and shrubs under glass and in gardens and parks, forest trees 
(both deciduous and evergreen) in forests, plantations and nurseries. 

5 They are also valuable in the protection of timber (standing, felled, converted, stored or 
structural) from attack by sawflies (e.g. Urocerus) or beetles (e.g. scolytids, platypodids, 
lyctids, bostrychids, cerambycids, anobiids), or termites, for example, Reticulitermes spp., 
Heterotermes spp., Coptotermes spp. 

10 They have applications in the protection of stored products such as grains, fruits, nuts, 
spices and tobacco, whether whole, milled or compoimded into products, from moth, beetle 
and mite attack. Also protected are stored animal products such as skins, hair, wool and 
feathers in natural or converted form (e.g. as carpets or textiles) from moth and beetle 
attack; also stored meat and fish from beetle, mite and fly attack. 

15 

The compounds of the invention are of value in the control or arthropods, helminths or 
protozoa which are injxirious to, or spread or act as vectors of diseases in man and domestic 
a n i m als, for example those hereinbefore mentioned, and more especially in the control of 
ticks, mites, lice, fleas, midges and biting, nuisance and myiasis flies. The compounds of the 
20 invention are particularly usefiil in controlling arthropods, helminths or protozoa which are 
present inside domestic host animals or which feed in or on the skin or suck the blood of the 
animal, for which purpose they may be administered orally, parenterally, percutaneously or 
topically. 

25 Coccidiosis, a disease caused by infections by protozoan parasites of the genus Eimeria, is 
an important potential cause of economic loss in domestic animals and birds, particularly 
those raised or kept under intensive conditions. For example, cattie, sheep, pigs and rabbits 
may be afiected, but the disease is especially important in poultry, in particular chickens. 

30 The poultry disease is generally spread by the birds picking up the infectious organism in 
droppmgs on contaminated litter or ground or by way of food or drinking water. The 
disease is manifested by hemorrhage, accumulation of blood in the ceca, passage of blood to 
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the droppings, weakness and digestive disturbances. The disease often terminates in the 
death of the animal but the fowl which survive severe infections have their market value 
substantially reduced as a result of the infection. 

5 Administration of a small amount of a compound of the invention preferably by combination 
with poultry feed is eflFective in preventing or greatly reducing the incidence of coccidiosis. 
The compounds are eflFective against both the cecal form (caused by E. tenella) and the 
intestinal forms (principally caused by E. acervulirta, £. brunetti, R maxima and E, 
necatrix). 

10 

The compounds of the invention also exert an inhibitory effect on the oocysts by greatly 
reducing the number and or the sporulation of those produced. 

Therefore, according to a fiirther aspect of the invention, there is provided a v^erinary 
15 parasttiddal formulation comprising a compound of the invention, in admixture with a compati- 
ble adjuvant, diluent or carrier. Preferably, the formulation is adapted for topical administration. 

The invention fiirther provides a compound of the invention for use as a parasiticide; and a 
method of treating a paraatic infestation at a locus, which comprises treatment of the locus with 
20 an eflFective amount of a compound of the invention. Preferably, the locus is the skin or fiir of an 
animal, or a plant or seed or the area surrounding the plant or seed. 

The inv^on fiirther provides a method of harming or killing a parasite which comprises 
administering to said parasite or the locus thereof an effective amount of a compound of the 
2 5 formula (I), or salt or formulation thereof as previously described. 

It is to be appreciated that reference to treatment includes prophylaxis as well as the alleviation 
of established symptoms of a parasitic infestation. 
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Test for insecticidal activity 

Adult flies {Stomoxys ccdcitrans) are collected and anaesthetized using CO2. 1 pi of an acetone 
solution containing the test compound is applied directly to the thorax of the fly. Flies are then 
5 placed carefully into a SOml tube covered with damp gauze to recover fix}m the CO2. Negative 
controls have 1^1 of acetone dispensed onto them. Mortality is assessed 24 hours after dosing. 

The invention is illustrated by the following examples in which: 

melting points were determined using a Gallenkamp melting point apparatus and are 
10 uncorrected; nuclear magnetic resonance data were obtained using a Bruker AC300 or 
AM300; mass spectral data were obtained on a Finnigan Mat. TSQ 7000 or a Fisons 
Instruments Trio 1000 - the calculated and observed ions quoted refer to the isotopic 
composition of lowest mass. 
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EXAMPLES 

Example Al (Illustrative) 

5- Ainino*3-cvano- 1 -f 2.6-dichloro-4-trifluoromethvlphenvl V4-iQdopvrazole 
5 To a stirred solution of 5-amino-3-cyano-l-(2,6-dichioro-4-trifluoromethylphenyl)pyrazole 
(S.Og, the compound of Reference Example 1 from EP 295,117 Al), in acetonitrile (60ml) 
at room temperature was added N-iodosuccinimide (3.52g), portionwise over a period of 
five minutes. Stirring was continued for Ihr and the mixture was then evaporated to 
dryness to provide the crude product (8.2g), still containing succinimide. This may be used 
1 0 without further purification or, if desired, purified by partitioning between dichloromethane 
and water, separating, drying (MgSO^) and evaporating the organic layer to produce a 
yellow solid. Trituration with hexane provides the title compound as a white solid, ntp. 
213«>C (decomp.). 

15 Example A2 

5-AminQ-3-cvano-l-f2.6-dicMoro-4*trifluoromethvlphenvlV4'trimethvlsilvl^^ 
To a stirred solution of 5"amino-3-cyano-l-(2,6-dichloro-4-trifluoromethylphenyl)-4- 
iodopyrazole (6.96g, crude from Example Al) in triethylamine (30ml) and dimethylforma- 
mide (6ml) at room temperature was added trimethylsilylacetylene (3ml), cuprous iodide 
20 (150mg) and bis(triphenylphosphine)palladium (H) chloride (300mg). The mixture was 

heated at 50-60OC for one hour, trimethylsilylacetylene (0.3ml) was then added and stirring 
and heating continued for a fiirther period of 30 minutes. The cooled reaction mixture was 
diluted with water (250ml) and extracted with ether (250ml). The organic layer was 
separated (aided by the addition of brine). The aqueous layer was re-extracted with ether 

25 (250ml). The combined ether extracts were dried (MgS04) and evaporated to give the 
crude product as a gum (4.67g). Purification by column chromatography on silica gel 
eluted with dichloromethane:hexane (1:1) followed by recrystallisation from ether/hexane 
provided the title compound as a white solid m.p. ISl-l^C. 
'HNMR (CDCI3) 6: 0.2 (s, 9H), 4.1 (br s, 2H). 7.7 (s, 2H) 

30 MS (thermospray): M/Z [M+NH4] 434.2 ; Ci6Hi3Cl2F3N4Si+NH4 requires 434.0 
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Example A3 

5-Ainino-3-cvano-l-f2.6-dichloro-4-trifluoroinethvlDhenvn-4-ethvnvlpvrazole 
To a stirred solution of 5-aniino-3-cyano-l-(2,6-dichloro-4-trifluoromethylphenyl)-4- 
trimethylsilylethynylpyrazole (2.0g, crude from Example A2) in methanol (30ml) was added 
5 potassium carbonate (Ig). After 10 minutes at room temperature the reaction mixture was 
partitioned between ether (100ml) and water (100ml). The organic layer was separated, 
washed with brine (lOOmI), dried (MgS04) and evaporated. The residue was purified by 
column chromatography on silica gel eluted with dichloromethane followed by recrystallisa- 
tion from ether to provide the title compound as a white solid m.p. 215-2160C. 
10 'HNMR (CDCI3) 5 : 3.49 (s, IH), 4.2 (br. s, 2H), 7.8 (s, 2H) 

MS (thermospray) : M/Z [M+NH4] 362.4 ; Ci3H5Cl2F3N4+MJ4 requires 362.0 
Example A4 

5- Amino-3-cvano* 1 -f 2.6-dichloro-4"trifluoromethvlphenvlV4-f prop- 1 -vnvnpvrazole 
15 To a stirred solution of 5-amino-3-cyano-l-(2,6-dichloro-4-trifluoromethylphenyl)-4- 
iodopyrazole (0.904g, the compoimd of Example Al) in dunethylformamide(2ml) and 
triethylamine (10ml) contained in a stainless steel bomb was added cuprous iodide (60mg) 
and bis(triphenylphosphine)palladium(II) chloride (120mg). The reaction vessel was cooled 
to -78°C and propyne (2g) condensed into it. The vessel was sealed and then heated at 
20 70^C for 18 hours and then left at room temperature for 2 days. The reaction mixture was 
partitioned between ether and water. The organic layer was separated, washed with brine, 
dried (MgS04) evaporated. The residue was purified by column chromatography on 
silica gel ehited with dichloromethane : hexane (1:1) to provide the title compound as a 
white solid m.p. 226-80C. 
25 NMR (CDCI3) 5 : 2.2 (s, 3H), 4. 19 (br. s, 2H), 7.78 (s, 2H) 

MS (thennospray) : M/Z [M+H] 358.9 ; C14H7CI2F3N4+H requires 359.0 
Example A5 

5- Amino-3-cvano- 1 -f 2.6-dichloro-4-trifluoromethvlphenvlV4-f 3-methvlbut- 1 -vnyOpyrazole 
30 To a stirred solution of 5-aniino-3-cyano-l-(2,6-dichloro-4-trifluoromethylphenyl)-4- 
iodopyrazole (447mg, the compound of Example Al) in triethylamine (10ml) at room 
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temperature was added 3-methylbut-l-yne (0.5ml), cuprous iodide (15mg) and 
bis(triphenylphosphine)pailadiuin(II) chloride (30mg). The reaction mixture was heated at 
lO^C for two hours. The reaction mixture was partitioned between ether (lOOmI) and 
water (100ml). The organic layer was separated, washed with brine, dried (MgS04) and 
5 evaporated. The residue was purified by column chromatography on silica gel eluted with 
dichloromethane : hexane (1:1) to provide the title compound as a pale yellow solid m.p. 
210-2OC. 

NMR (CDCI3) 6: 1.3 (d, 6H), 2.83 (h, IH), 4.0 (br. s, 2H), 7.78 (s, 2H). 
MS (thermospray): M/Z [M+H] 387.0 ; C16H11CI2F3N4+H requires 387.0 

10 

Example A6 

5-AminoO-cvano-l-f2.6-dichloro-4-trifluoromethvlphenvlV4-f3-hvdroxvprop-l- 
vnvHpvrazole 

To a stirred solution of 5-amino-3-cyano-l-(2,6-dichloro-4-trifluoromethylphenyl)-4- 
15 iodopyrazole (200mg, the compound of Example Al) in triethylamine (2ml) and dimethyl- 
formamide (1ml) at room temperature was added propargyl alcohol (0.2ml), cuprous iodide 
(lOmg) and bis(triphenylphosphine)palladium(II) chloride (20mg). The reaction mixture 
was heated at lO^C for two hours. The reaction mixture was partitioned between ether 
(10ml) and water (10ml). The organic layer was separated, washed with brine, dried 
20 (MgS04) and evaporated. The residue was purified by column chromatography on silica 
gel eluted with ether : dichloromethane (10:1) to provide the title compound as a pale 
yellow solid m.p. 237-9^0. 

NMR (d6-DMS0) 6: 4.32 (d, 2H), 5.3 (t, IH), 6.58 (br. s, IH), 8.28 (s, 2H) 
MS (thermospray): M/Z [M+NH4] 391.8 ; C14H7CI2F3N4CH-ISIH4 requires 392.0 

25 

Example A7 

5 - Amino-3 -cvano- 1 -(2. 6-dichloro-4-trifluoromethvlphenvl V4-f 4-hvdroxvbut- 1 - 
vnvnpvrazole 

To a stirred solution of 5-amino-3-cyano-l-(2,6-dichloro-4-trifluoromethylphenyl)-4- 
30 iodopyrazole (447mg, the compound of Example Al) in triethylamine (20ml) and dimethyl- 
formamide (2ml) at room temperature was added 3-butyne-l-ol (0.5ml), cuprous iodide 
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(15mg) and bis(triphenylphosphme)palladiiim(II) chloride (30rag). The reaction mixture 
was heated at lO^C for two hours. The reaction mixture was partitioned between ether 
(lOml) and water (10ml). The organic layer was separated, washed with brine, dried 
(MgS04) and evaporated. The residue was purified by column chromatography on silica 

5 gel eluted with ether to provide the title compound as a light brown solid m.p. 215-6^0. 

NMR (CDCI3) 5: 2.72 (t, 2H), 3.49 (m, IH), 3.87 (m, 2H), 4. 1 (br. s, IH), 7.8 (s, 2H) 
MS (thermospray): M/Z [M+NH4] 406.4 ; C15H9CI2F3N4O+NH4 reqmres 406.0 

Example A8 

10 5-Amino-3 -cvano- 1 -f 2.6-dichloro-4-trifluoromethvlphenvlV4- 
methoxvcarbonvlethvnvlpvrazole 

To a stirred solution of 5-amino-3-cyano-l-(2,6-dichIoro^trifluoromethylphenyl)-4-(3- 
hydroxyprop-l-ynyl)pyrazole (250mg, the compound of Example A6) in ether (10ml) was 
added manganese dioxide (Ig) and the mixture stirred at room temperature for two hours. 
15 Methanol (2ml) and potassium cyanide (250mg) were then added and stirring continued for 
15 minutes. The reaction mixture was filtered and evaporated to dryness. The residue was 
purified by chromatography on silica gel eluted with dichloromethane. Combination and 
evaporation of appropriate fi-actions provided the title compound as a light brown solid 
m.p. 201-2OC. 

20 mSR (CDCI3) 5: 3.82 (s, 3H), 4.6 (br. s, 2H), 7.81 (s, 2H) 

MS (thermospray): M/Z [M+NH4] 420.5; C15H7CI2F3N4O2+NH4 requires 420.0 

Example A9 

5-Amino-3-cvano-l-f2.6'dichloro-4-trifluoromethvlphenvn-4-phenvlethvnvn pvrazole 
25 To a stirred solution of 5-aniino-3-cyano-l-(2,6-dichloro-4-trifluoromethylphenyl)-4- 
iodopyrazole (250mg, the compound of Example Al) in dimethylformamide (2ml) at room 
temperature was added 2-phenylethynyltri-n-butyltin (0.6nil) and 
tetrakis(triphenylphosphine)palladium(0) (30mg). The reaction mixture was heated at 75^0 
for two hours and then left overnight at room temperature. The reaction mixture was 
30 partitioned between ether and water. The organic layer was separated, washed with brine, 
dried (MgS04) and evaporated. The residue was purified by column chromatography on 
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silica gel eluted initially with hexane : dichloromethane (1:1) and then dichlorbmethane to 
provide the title compound as a pale yellow amorphous solid m.p. 265-2670C. 

NMR (CDCI3) 5: 4.21 (br. s, 2H), 7.38 (m, 3H), 7.54 (m, 2H), 7.8 (s, 2H) 
MS (thermospray): M/Z [M+H] 420.8 ; C19H9CI2F3N4+H requires 421.0 

5 

Example AlO 

5-ATTiino-3-cvano-l-r2.6*dicMoro-4-trifluoromethvlphenvn-4*fthien-2*vlethvnvnpvr^^ 
To a stirred solution of 5-aniino-3-cyano-l-(2,6-dichloro-4-trifluoromethylphenyl)-4- 
ethynylpyrazole (200mg, the compound of Example A3) in triethylamine (4ml) and 

10 dimethylformamide (1ml) at room temperature was added 2-iodothiophene (0.5ml), cuprous 
iodide (15mg) and bis(triphenyiphosphine)palladium(II) chloride (30mg). The reaction 
mixture was heated at 60^C for one hour. The reaction mixture was partitioned between 
ether (100ml) and water (100ml). The organic layer was separated, washed with brine, 
dried (MgS04) and evaporated. The residue was purified by column chromatography on 

15 silica gel eluted with hexane : dichloromethane (1 : 1) to provide the title compound as a light 
brown solid m.p. 2620C decomp. 

^HNMR(CDCl3) 5: 4.23 (br. s, 2H), 7.05 (m, IH), 7.45 (m, 2H), 7.8 (s, 2H) 
MS (thermospray): M/Z [M+H] 426.6; C17H7CI2F3N4S+H requires 427.0 

20 Example Al 1 

5-AminO"3-cvano- 1 2.6-dichloro-4-trifluoromethvlphenvlV4-f methoxvprop- 1 - 
vnyHpyrazole 

To a stirred solution of 5-amino-3-cyano-l-(2,6-dichloro-4-trifluoromethylphenyl)-4- 
iodopyrazole (200mg, the compoimd of Example Al) in triethylanaine (2ml) and dimethyl- 
25 formamide (Iml) at room temperature was added methyl propargyl ether (0.5ml), cuprous 
iodide (15mg) and bis(triphenyIphosphine)palladium(II) chloride (30mg). The reaction 

mbcture was heated at lO^C for two hours. The reaction mixture was partitioned between 
ether (50ml) and aqueous citric acid solution (50ml, 20%). The organic layer was sepa- 
rated, washed with water, dried (MgS04) and evaporated. The residue was 

30 purified by column chromatography on silica gel eluted with dichloromethane to provide the 

title compound as a pale yellow solid m.p. ZIO^C decomp. 
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NMR (CDCI3) 5: 3.48 (s, 3H), 4.2 (br. s, 2H), 4.89 (s, 2H), 7.8 (s, 2H) 
MS (thermospray) : M/Z [M4-NH4] 406.0 ; C15H9CI2F3N4O+NH4 requires 406.0 

Example A12 

5 S-Ainino-l-(2.6-dichloro-4-trifluoromethvlphenvlV3-ethoxvcarbonvl-4-ethvnvlpwazQ 

To a stirred solution of potassium hydroxide (0.25g) in ethanol (3ml) was added 5- 
amino-3-cyano-l-(2,6-dicUoro-4-trifluoromethylphenyl)-4-trimethylsilylethy^ 
(0.21g). After 30 minutes at 30*C the reaction mbcture was poured onto a mixture of water 
10 (10ml) and ice (lOg). Ether (30ml) was added. The organic layer was separated. The 
aqueous layer was extracted with ether (30ml, x2). The combined organic layers were dried 
(MgS04) and evaporated. The residue was purified by column chromatography on silica 
gel (4g) eluting with dichloromethane. Combination and evaporation of suitable flections 
followed by recrystallisation firom ether/hexane provided the title compound as a pale 
15 orange solid, m.p. 152-1540C. 

NMR (CDCI3) 6: 1.42 (t, 3H), 3.49 (s, IH), 4.11 (br. s, 2H), 4.43 (q, 2H), 
7.78 (s, 2H) 

MS (thermospray) : M/Z [M] 391.3 ; C15H10CI2F3N3O2 requires 391.01. 



20 Example A13 

5- Amino- 1 -f 2.6-dichloro-4-trifluoromethvlphenvn-4-ethvnvl-3-methoxvcarbonvlpvrazole 

To a stirred suspension of potassiimi carbonate (0.03g) in methanol (2ml) was added 
5-anuno-3-cyano-l-(2,6-dicUoro-4-trifluoromethylphenyl)-4-trimethylsilylethynylpyrazole 
25 (0.03g). After 40 hours at 25**C the reaction mixture was poured into water (10ml) and 
extracted with ether (20ml, x2). The combined organic layers were dried (MgS04) and 

evaporated. The residue was purified by recrystallisation firom ether/hexane to provide the 
title compound. 

NMR (CDCI3) 5: 3.51 (s, IH), 3.97 (s, 3H), 4.13 (br. s, 2H), 7.78 (s, 2H) 
30 MS (thermospray) : M/Z [M] 377.0 ; C14H8CI2F3N3O2 requires 376.99. 
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Example Bl fPlustrative'i 

5'Acetamido-3-cvano*l-f2,6-dichloro-4-trifluoromethvlphenvn-4-iodopvrazole 
To a stirred solution of 5-amino-3--cyano-l-(2,6-dichloro-4-trifluoromethylphenyl)-4- 
iodopyrazole (447mg, the cpmpound of Example Al) in pyridine (5ml) was added dropwise 
5 acetyl chloride (0.5ml). The reaction mixture was stirred at room temperature for 2 days 
and then heated at 50^C for 4 hours. The reaction mixture was partitioned between ether 
(50ml) and water (SOml), the organic layer was separated, dried (MgS04) and evaporated. 
The crude product was purified by column chromatography on silica gel (40g) eluted with 
ether : hexane (10: 1) to provide the title compound as a white solid. 
10 MS (thermospray): M/Z [M+NH4] 505.4 ; C13H6CI2F3IN4O+NH4 requires 505.9 

Example B2 

5-Acetamido-3-cvano«l-f2.6-dichloro-4'tTifluoromethvlphenvn-4* 
trimethvlsilvlethvnvlpvrazole 
15 To a stirred solution of 5-acetamido-3-cyano-l-(2,6-dichloro-4-trifluoromethylphenyI)-4- 
iodopyrazole (80mg, the compound of Example Bl) in triethylamine (5ml) was added 
trimethylsilylacetylene (0. 1ml), cuprous iodide (4mg) and 

bis(triphenylphosphine)palladium(II) chloride (8mg). The reaction mixture was heated at 
60^C for 1 hour and then poured into water (20ml) and ether (20ml). The organic layer 
20 was separated, dried (MgS04) and evaporated. The crude product was purified by column 
chromatography on silica gel eluted with ether ; hexane (10:1) to provide the title com- 
pound as a white solid. 

MS (thermospray): M/Z [M+NH4] 475.7 ; Ci8Hi5Cl2F3N40Si-HNH4 requires 476.1 
25 Example B3 

5-Acetamido-3-cvano-l-(2.6-dichloro-4-trifluoromethvlphenvlV4-ethvnvlpvra2ole 
To a solution of 5-acetamido-3-cyano-l-(2,6-dichloro-4-trifluoromethylphenyl)-4- 
trimethylsilylethynyipyrazole (20mg, the compound of Example B2) in methanol (1ml) was 
added potassiun carbonate (20mg). The reaction mixture was stirred at roorn temperature 
30 for 40 minutes and then poured into water (20ml) and ether (20ml). The organic layer was 
separated, dried (MgS04) and evaporated. The crude product was purified by column 
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chromatography on silica gel eluted with ether to provide the title compound as a white 
solid. 

'HNMR(CDCl3) 5: 2.1 (s, 3H), 3.51 (s, IH), 7.78 (s, 2H) 

MS (thermospray): M/Z [M+ISIH4] 403.9 ; C15H7CI2F3N4CH-ISIH4 requires 404.0 

5 

Example B4 

3-Cvano-5-di-ft-butoxvcarbonvnamino-l-(2.6-dichloro-4*trifluoromethvlphenvn-4- 
ethvnvlpvrazole 

To a solution of 5-amino-3-cyano-l-(2,6-dichloro-4-trifluoromethylphenyl)-4- 
10 ethynylpyrazole (1.3g, the compound of Example A3) in dimethylformamide (4ml) and 
triethylamine (20nil) was added di-t-butyldicarbonate (0.9g) and 4-dimethylaminopyridine 
(5mg) and the mixture was stirred at room temperature for sfacteen hours. Di-/- 
butyldicarbonate (0.45g) was then added and stirring continued for two hours. The reaction 
mixture was then poured into ether (200ml) and aqueous citric add solution (200ml, 20%). 
15 The organic layer was separated, dried (MgS04) and evaporated. The crude product was 
purified by column chromatography on silica gel eluted with dichloromethane : hexane (1:1) 
to provide the title compoimd as a pale yellow solid m.p. 227-80C. 

NMR (CDCI3) 5: 1.41 (s, 18H), 3.48 (s, IH), 7.75 (s, 2H) 
Microanalysis - found: C, 50.66, H, 3.88, N, 10.27%; C23H21CI2F3N4O4 requires 
20 C,50.34, H, 3.80, N, 10.04%. 

Example B5 

3-Cvano-5-di-ft-butoxvcarbonvnainino-l-f2.6-dichloro-4-trifluoromethvlphenvn-4^ 
bromoethvnvlpvrazole 

25 To a solution of 3-cyano-5-di-(t-butoxycarbonyl)amino-l-(2,6-dichloro-4- 
trifluoromethylphenyl)-4-ethynylpyra2oie (lOOmg, the compound of Example B4) in 
acetone (10ml) was added silver nitrate (5mg) and N-bromosuccinimide (80mg). The 
mixture was stirred at room temperature for one hour and then poured into ether (100ml) 
and water (100ml). The organic layer was separated, dried (MgS04) and evaporated. The 

30 crude product was purified by column chromatography on silica gel eluted with di- 
chloromethane to provide the title compound as a pale yellow solid m.p. IjO-I^C. 
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^HNMR (CDCI3) 5: 1.41 (s, 18H), 7.75 (s, IH) 

MS (electrospray): M/Z [M+Na] 645.0 ; C23H2oBrCl2F3N404+Na requires 645.0 
Example B6 

5-t-Butoxvcarbonvlanuno-3-cvano-l-f2.6-dichloro-4-trifluoromethvlphenvn-4- 
bromoethynvlpyrazole 

To a solution of 3-cyano-5-di-(t-butoxycarbonyl)amino-l-(2,6-dichloro-4- 
trifluoromethylphenyl)-4-bromoethynylpyrazole (200mg, the compound of Example B5) in 
anhydrous dichloromethane (2ml) was added dropwise trifluoroacetic acid (0.2nil). After 
30 minutes the reaction mixture was treated with ether (10ml) and saturated aqueous 
sodium hydrogen carbonate solution (10ml). The organic layer was separated, dried 
(MgS04) and evaporated to provide the title compound as a white solid m.p. 168-70^C. 

NMR (CDCI3) 5: 1.38 (s, 9H), 6.23 (s, IH), 7.75 (s, 2H) 
MS (thermospray) : M/Z [M+NH4] 539.6 ; Ci8Hi2BrCl2F3N402+NH4 requires 540.0 

Example B7 (Illustrative^ 

3-Cvano-l*(2,6-dichloro-4-trifluoromethvlphenvlV4-iodo-5-(>T-pvrrolvnpvrazote 
A mkture of 5-amino-3-cyano-l-(2,6-dichloro-4-trifluoromethylphenyl)-4-iodopyrazole 
(0.5g) and 2,5-dimethoxytetrahydrofuran (1ml) in acetic acid (5ml) was heated under reflux 
for 1 hour. The reaction mixture was poured into diethyl ether (lOOmI) and water (100ml). 
The organic layer was washed with saturated aqueous potassium bicarbonate solution 
(50ml) and dried over MgS04. Removal of the solvent gave the title compound. 

NMR (CDCI3) 5: 6.38 (s, 2H), 6.7 (s, 2H), 7.7 (s, 2H) 
MS (thermospray): M/Z [M+NH4] 513.6; CJ5H6CI2F3IN4 + NH4 requires 513.9. 

Example B8 

3 "Cvano- 1 -f 2. 6'dichloro-4-trifluoromethvlphenvl V5 -(T^-ovrrol vn-4- 
trimethvlsilvlethvnvlpvrazole 

To a stirred solution of 3-cyano-l-(2,6-dichloro-4-trifluoromethyIphenyl)-4-iodO"5-(N- 
pyrrolyl)pyrazole (0.55g) in triethylamine (1ml) and dimethylformamide (10ml) was added 
trimethylsilylacetylene (1ml), cuprous iodide (15mg) and bis(triphenylphosphine)palladium 
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(II) chloride (30ing). The reaction mixture was heated at 70**C for 24 hours, and then 
poured into water (lOOml) and diethyl ether (100ml). The organic layer was dried over 
MgS04 and the solvent was evaporated. The crude product was purified by chromatogra- 
phy on silica gel (50g), eluting with dichloromethane : hexane (1:1), giving the title 
5 compound as a pale brown solid. 

Example B9 

3-CvanO'l-(2.6-dichloro-4-trifluoromethvlphenvn- 4-ethvnvl-5-fN-pvrrolvnpvrazole 

To a solution of 3-cyano-l-(2,6-dichloro-4-trifluoromethylphenyl)-5-(N-pyrrolyl)-4- 

10 trimethylsilylethynylpyrazole (0.045g) in dichloromethane (5ml) was added tetra-n- 
butylammonium fluoride (0,1ml, IM m tetrahydrofuran) dropwise over 5 minutes. The 
reaction mixture was stirred for 5 minutes and then evaporated to give an oil, which was 
chromatographed on silica gel (5g), eluting with dichloromethane. The title compound was 
obtained as a pale brown solid, m.p. 161-3**C. 

15 NMR (CDCI3) 5: 3.44 (s, IH); 6.3 (m, 2H); 6.77 (m, 2H), 7.74 (s, 2H). 
MS (thermospray): M/Z [M+H] 394.9; CnH7Cl2F3N4-fH requires 395.0. 

Example BIO 

3-Cvano-l-f2.6-dichloro-4-trifluoromethvlphenvlVS-dimethvlamino-4-ethvnvlpvrazole 
20 To a stirred solution of 5-amino-3-cyano-l-(2,6-dichloro-4-trifluoromethylphenyl)-4- 
trimethylsilylethynylpyrazole (0.417g) in tetrahydrofiiran (20ml) was added, portionwise 
over 5 minutes, sodium hydride (O.lg of a 60% dispersion in oil). Methyl iodide (0.156ml) 
was added dropwise over 2 minutes. After 5 minutes, sodium hydride (0.05g) and methyl 
iodide (0.050ml) were added and stirring was continued for a further 5 minutes. The 
25 reaction mixture was then poured into water / diethyl ether. The organic layer was dried 
over MgS04 and evaporated to give the title compound as a pale brown solid, m.p. 145- 
7°C. 

'H NMR (CDCI3) 5: 2.83 (s, 6H), 3 .42 (s, IH), 7.78 (s, 2H). 

MS (thermospray): M/Z [M+H] 373 .2; C15H9CI2F3N4+H requires 373.02. 
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Example CI 

5-Bromo-3-cvano-l>r2.6-dicWQro-4'trifluoromethvlDhenvlM-trimethvlsilvlethvn^ 
To a stirred solution of 5-amino-3-cyano-l-(2,6-dichloro-4-trifluoromethylphenyl)-4- 
trimethylsilylethynylpyrazole (30mg, the compound of Example A2) in acetonitrile (0.5ml) 
5 and bromoform (O.Sml) was added dropwise over five minutes n-butyl nitrite (0.025ml). 
The mixture was heated at lO^C for 30 minutes, then cooled and evaporated. The residue 
was purified by column chromatography on silica gel (40g) eluted with dichloromethane : 
hexane (1 :4) to provide the title compound as a white solid m.p. 130^C (decomp.). 
NMR (CDCI3) 5: 0.2 (s, 9H), 7.78 (s, 2H) 

10 MS (thermospray) : M/Z [M+NH4] 497.0 ; C 1 gHj iBrCl2F3N3 Si+NH4 requires 497.0 
Example C2 

5-Bromo-3-cvano-l-f2.6-dichloro-4-trifluoromethvlphenvn-4-ethvnvlpvrazole 

To a stirred solution of 5-bromo-3-cyano-l-(2,6-dichloro-4-trifluoromethylphenyl)-4- 

15 trimethylsilylethynylpyrazole (43mg, the compound of Example CI) in dichloromethane 
(1ml) was added dropwise over five minutes tetra-n-butylammonium fluoride (0.098ml). 
Stirring was continued at room temperature for 30 minutes. The reaction mixture was then 
poured into dichloromethane (10ml) and water (lOml). The organic layer was separated, 
dried (MgS04) and evaporated. The residue was purified by column chromatography on 

20 silica gel (lOg) eluted with dichloromethane : hexane (1 :2) to provide the title compound as 
a pale yellow solid m.p. 134-50C. 

NMR (CDCI3) 5: 3.55 (s, IH), 7.8 (s, 2H) 
MS (thermospray) : M/Z [M+NH4] 425.0 ; Ci3H3BrCl2F3N3+NH4 requires 424.9 

25 Example C3 

5-Bromo-l-f2.6-dichloro-4'trifluoromethvlphenvn-4'ethvnvl-3-methoxvcarbonvlpvra2ole 
To a stirred solution of 5-bromo-3-cyano-l-(2,6-dichloro-4-trifluoromethylphenyl)-4- 
trimethylsilylethynylpyrazole (lOOmg, the compound of Example CI) in methanol (1ml) was 
added potassium carbonate (2.9mg). Stirring was continued at room temperature for 2 
30 hours and then potassium carbonate (3.0mg) was added. Stirring was continued for a 
further 4 hours. The reaction mixture was then poured into ether (10ml) and water (10ml). 
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The organic layer was separated, dried (MgS04) and evaporated to provide the title 

compound as a white solid m.p. 1980C (decomp.). 

NMR (CDCI3) 5: 3.6 (s, IH), 4.09 (s, 3H), 7.79 (s, 2H) 
MS (electrospray) : M/Z [M+H] 441.0 ; Ci4H6BrCl2F3N202+H requires 440.9 

5 

Example C4 

3-Cvano- 1 -f 2.6-dichloro-4-trifluoromethvlDhenvlV4-trimethvlsilvlethvnvlpvra2Qle 

To a stirred sohition of 5-amino-3 -cyano- 1 -(2,6-dichlorO"4-trifluoromethylphenyl)-4- 

trimethylsilylethynylpyrazole (30mg, the compound of Example CI) in tetrahydrofliran 

10 (10ml) was added dropwise over five minutes t-butyl nitrite (0.025ral). The mixture was 
heated under reflux for 30 minutes, then cooled and evaporated. The residue was purified 
by column chromatogr^hy on silica gel (50g) eluted with dichloromethane : hexane (1:4) 
to provide the title compound as a white solid m.p. 128-90C. 
'H NMR (CDCI3) 6: 0.3 (s, 9H), 7.72 (s, IH), 7.78 (s, 2H) 

15 MS (thennospray) : M/Z [M+NH4] 419.0 ; Ci6Hi2Cl2F3N3Si+NH4 requires 419.0 

Example CS 

3-Cvano-l-f2.6-dichloro-4-trifluoromethvlphenvn-4-ethvnvlpvra2ole 

To a stirred solution of 3-cyano-l-(2,6-dichloro-4-trifluoromethylphenyl)-4- 

20 trimethylsilylethynylpyrazole (201mg, the compound of Example C4) in dichloromethane 
(5ml) was added dropwise over five minutes tetra-n-butylammonium fluoride (0.55ml). 
Stirring was continued at room temperature for 30 minutes. The reaction mixture was then 
poured into dichloromethane (10ml) and water (lOml). The organic layer was separated, 
dried (MgS04) and evaporated. The residue was purified by column chromatography on 

25 silica gel eluted with dichloromethane : hexane (1 :4) to provide the title compound as a pale 
yellow solid m.p. 130-2^0. 

NMR (CDCI3) 5: 3.4 (s, IH), 7.79 (s, IH + 2H) 
MS (thennospray) : M/Z [M+NH4] 347.0 ; C13H4CI2F3N3+NH4 requires 347.0 
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Example C6 

4-Bromoethvnvl-3-cvano-l-f2.6-dichloro-4-trifluoromethvlphenvnpvrazole 
To a stirred solution of 3-cyano-l-(2,6-dichloro-4-trifluoromethylphenyl)-4-ethynylpyra2ole 
5 (lOOmg, the compound of Example C5) in acetone (5ml) was added N-bromosuccinimide 
(54.9mg) and silver nitrate (5mg). Stirring was continued at room temperature for 60 
minutes. The reaction mixture was then poured into ether (10ml) and water (10ml), The 
organic layer was separated, dried (MgS04) and evaporated. The residue was purified by 
column chromatography on silica gel eluted with dichloromethane : hexane (2:1) to provide 
10 the title compound as a white solid m.p. 166-80C. 
'H NMR (CDCI3) 5: 7.78 (s, IH), 7.79 (s,2H) 

MS (thermospray) : M/Z [M+NH4] 425.0 ; Ci3H3BrCl2F3N3+NH4 requires 424.9 
Example C7 

15 4-CMoroethvnvl-3-cvano-l-f2.6-dichloro-4-trifluoromethvlphenvnpvrazole 

To a stirred solution of 3-cyano-l-(2,6-dichloro-4-trifluoromethylphenyl)-4-ethynylpyrazole 
(2g) in acetonitrile (50ml) was added N-chlorosuccinimide (4g), and the mixture was heated 
under reflux for 1 hour, then allowed to stand at room temperature overnight. N- 
chlorosuccinimide (1.2g) was added and the mixture was heated under reflux for 2 hours. 

2 0 N-chlorosuccinimide (4g) was added and the mixture was heated under reflux for 4 hours. 
The reaction mixture was reduced in vacuo and the residue was chromatographed on silica 
gel, eluting with dichloromethane : hexane (5:1). Suitable fractions were combined and 
evaporated, and the solid product so obtained was then further purified by HPLC on a 
21x250mm Dynamax™ 0.005mm ODS reverse-phase column, eluting at lOml/minute with 

25 acetonitrile : 0.005M aqueous heptanesulphonic acid : methanol (5:4:1). Combination of 
suitable fractions and evaporation of their non-aqueous components, followed by partition- 
ing between diethyl ether and saturated aqueous sodium bicarbonate solution, drying of the 
organic layer and evaporation of the solvent, gave the title compound as a white solid, m.p. 
132-4**C. 

30 NMR (CDCI3) 5: 7.75 (s,lH); 7.78 (s,2H). 

MS (thermospray): M/Z [M+NH4] 380.9. Ci3H3Cl3F3N3+NH4 requires 380.97. 
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Example C8 

3-Cvano-l-r2.6-dichloro-4"trifluoromethvlphenvn-4-ethvnvl-5-methvlthiopvi^ole 
To a stirred solution of 5-aniino-3-cyano-l-(2,6-dichIoro-4-trifluoromethylphenyl)-4- 
trimethylsilylethynylpyrazole (0.46g) in acetonitrile (20ml) was added dimethyl disulphide 
5 (0. !08ml) and the mixture was heated to 50°C. n-Butyl nitrite (0.401ml) was added and the 
reaction was warmed to TO^C for 30 minutes. After cooling to room temperature, tetra-n- 
butlyammonium fluoride (1.2ml, IM in hexane) was added. After 10 minutes the reaction 
mixture was poured into diethyl ether (SOml) and water (50ml). The organic layer was dried 
(MgS04) and the solvent removed in vacuo. The residue was chromatographed on silica gel 

10 (50g), eluting with dichloromethane : hexane (2:1). Combination and evaporation of 
suitable fractions gave a solid which was washed with hexane. The hexane washings were 
evaporated and the residue was further chromatographed on silica gel (20g), eluting with 
diethyl ether : hexane (1:10). Combination and evaporation of suitable fractions gave the 
title compound as a white solid, ntp. 85-6**C. 

15 NMR (CDCI3) 5: 2.56 (s, 3H); 3.51 (s, IH); 7.79 (s, 2H). 

MS (thermospray): M/Z [M+H] 376; C14H6CI2F3N3S+H requires 375.97. 

Example Dl Hllustrative^ 

5-Amino-3-cvano-l-f2.6-dichloro-4-trifluoromethoxvphenvn-4-iodopvrazole 

20 

To a stirred solution of 5-amino-3-cyano-l-(2,6-dichloro-4- 
trifluoromethoxyphenyl)pyrazole (4.1716g) in acetonitrile (20ml) at room temperature was 
added N-iodosucdnimide (2.79g), After 15 minutes the mixture was evaporated to dryness 
leaving and the residual orange solid taken up b dichloromethane. The solution was 
25 washed with water, then brine, then dried (Na2S04) and evaporated to provide the title 

compound as a pale orange solid, m.p. 149.5-1 SCO^C. 
*H NMR (CDCI3) 5: 3.95 (br. s, 2H), 7.41 (s, 2H) 

MS (thermospray) : M/Z [M+H] 463.1 ; CnH4Cl2F3lN40+H requires 462.88 
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Example D2 

5- Ainino-3-cyano- 1 -r2.6-dichloro-4-trifluoromethoxvphenvn-4- 
trimethvlsilvlethvnvlpvrazole 

5 

To a stirred solution of 5-amino-3-cyano-l-(2,6-dichloro-4-trifluoromethoxyphenyl)- 

4- iodopyrazole (5.489g) in dimethylformamide (4ml) at room temperature was added 
trimethylsilylacetylene (3.35ml). cuprous iodide (0.116g), 
bis(triphenylphosphine)palladiimi(II) chloride (0.228g) and triethylamine (1ml). The 

10 mixture was heated at 60^0 for 2.5 hours. Trimethylsilylacetylene (1.675ml), cuprous 
iodide (0.058g) and bis(triphenylphosphine)palladium(II) chloride (0.1 14g) were then added 
and stirring and heating continued for a fiirther period of one hour. The cooled reaction 
mixture was diluted with water and extracted with ether. The ether extract was dried 
(MgS04) and evaporated to give the crude product which was purified by column 

15 chromatography on silica gel eluting with dichloromethane/hexane. Combination and 
evaporation of suitable fi:actions followed by recrystallisation of their residue fi-om 
dichloromethane/hexane provided the title compound as a pale yellow solid m.p. 151.5- 
152. lOQ 

NMR (CDCI3) 5: 0.26 (s, 9H), 4. 1 5 (br. s, 2H), 7.42 (s, 2H) 
20 MS (thermospray) : M/Z [M+H] 433.7 ; Ci6Hi3Cl2F3N40Si+H requires 433.03. 

Example D3 

5- AminQ-3-cvano- 1 -(2.6-dichloro-4-trifluoromethoxvphenvn-4-ethvnvlpvrazole 

25 To a stirred solution of 5-aniino-3-cyano-l-(2,6-dichloro-4-trifluoromethoxyphenyl)- 

4-trimethyIsilylethynylpyrazole (0.4657g) in dichloromethane (5ml) cooled in an ice-water 
bath was slowly added tetra-n-butylammonium fluoride (1.07ml of a IM solution in 
tetrahydrofuran). After five minutes the ice-water bath was removed. Stirring was 
continued for ten minutes then the reaction mixture was washed with water. The aqueous 

30 layer was washed with dichloromethane. The combined organic layers were washed with 
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brine, dried (Na2S04) and evaporated to provide the title compound as an oily solid which 

upon drying in an oven crystallised to a white solid m.p. 175.7-176,10C. 

^HNMR (CDCI3) 5: 3.48 (s, IH), 4.2 (br. s, 2H), 7.42 (s, 2H) 

MS (thermospray) : M/Z [M+NH4] 377.9 ; C13H5CI2F3N4O+NH4 requkes 378.01. 

5 

Example D4 

3-Cvano-l-f2.6-dichloro-4-trifluoromethoxvphenvlV4-trimethvlsilvlethvnvlpvra2ole 

To a stirred solution of 5-amino-3-cyano-l-(2,6-dichloro-4-trifluoromethoxyphenyl)- 
10 4-triraethylsilylethynylpyrazole (4.0g) in tetrahydrofiiran (50ml) was added dropwise t- 
butylnitrite (3.29ml). The mixture was heated under reflux for 3 hours and then evaporated 
to dryness. The residue was purified by colunm chromatography on silica gel eluted with 
dichloromethane : hexane (3 :1). Combination and evaporation of suitable fi-actions 
followed by recrystallisation of their residue fi-om hexane provided the title compound as a 
15 white solid m.p. 142.3-142.90C. 

NMR (CDCI3) 5: 0.3 (s, 9H), 7,39 (s, 2H), 7.70 (s, IH) 
MS (thermospray) : M/Z [M+H] 418.1 ; Ci6Hi2Cl2F3N30Si+H requires 418.02. 

Example DS 

20 3 -C vano- 1 -f 2. 6-dichloro-4-trifluoromethoxvphenvh-4-ethvnvlpvra2ole 

To a stirred solution of 3-cyano-l-(2,6-dichloro-4-trifluoromethoxyphenyl)-4- 
trimethylsilylethynylpyrazole (2.691g) in dichloromethane (25ml) was added tetra-n- 
butylammonium fluoride (6.45ml of a IM solution in tetrahydrofiiran). Stirring was 

25 continued for 30 minutes then the reaction mixture was partitioned between water and 
dichloromethane. The aqueous layer was separated and extracted twice with di- 
chloromethane. The combmed organic layers were washed with brine, dried (Na2S04) and 
evaporated. The residue was purified by column chromatography on silica gel eluting with 
dichloromethane : hexane (1 : 1). Combination and evaporation of suitable fi-actions 

30 provided the title compound as a white solid m.p. 95.2-96.0OC. 
NMR (CDCI3) 5: 3.39 (s, IH), 7.40 (s, 2H). 7.77 (s, IH) 
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MS (thennospray) : M/Z [M+NH4] 363.1; C13H4CI2F3N3O+NH4 requires 363,0 
Example D6 

4-Bromoethvnvl-3-cvano-l-f2.6*dichloro-4-trifluoromethoxvDhenvnpvrazole 

5 

To a stirred solution of 3-cyano-l-(2,6-dichloro-4-trifluoromethoxyphenyl)-4- 
ethynylpyrazole (0.5g) in acetone (5ml) was added N-bromosucdnimide (0.258g) followed 
by silver nitrate (0.024g). Stirring was continued for one hour then the reaction mbcture 
was evaporated to dryness. The residue was partitioned between ether and water. The 

10 aqueous layer was separated and extracted with ether. The combined organic layers were 
washed with brine, dried (Na2S04) and evaporated. The residue was purified by column 
chromatography on silica gel ehited with dichloromethane : hexane (1 : 1). Combination 
and evaporation of suitable fi-actions followed by recrystallisation fi-om hexane provided the 
title compound as a white solid m.p. 123 .0-123. S^C. 

15 *H NMR (CDCI3) 5: 7.40 (s, 2H), 7.72 (s,lH) 

MS (thermospray) : M/Z [M+NH4] 440.9 ; Ci3H3BrCl2F3N30+lSIH4 requires 440.91 

Example D7 (Tllustrative) 

5'Anfiino-3-cvano-l-f2.6-dichloro-4--trifluoromethvlsulphenvlphenvn-4'iodopvrazQle 

20 

To a stirred solution of 5-amino-3-cyano-l-(2,6-dichloro-4- 
trifluoromethylsulphenylphenyl)pyrazole (lOg) in acetonitrile (50ml) at room temperature 
was added N-iodosuccinimide (6.4g) in acetonitrile (25ml). After 15 minutes the mbcture 
was evaporated to dryness leaving and the residual buflF solid taken up in dichloromethane 
25 (300ml). The solution was washed with water (75ml, x3), then brine (50ml), then dried 
(MgS04) evaporated. Trituration with hexane (lOOmI, x2) to provide the title 
compound as buflF solid m.p.l72-174°C. 

NMR (CDCI3) 5: 3.96 (br. s, 2H), 7.81 (s, 2H). 
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Example D8 

5-Amino-3-cvano-l-f2.6-dichloro-4-trifluorornethvlsulphenvlphenvn-4- 
trimethvlsilvlethvnvlpvrazole 

5 

To a stirred solution of 5-ainino-3-cyano-l-(2,6-dichloro-4- 
trifluoromethylsulphenyIphenyl)-4-iodopyrazole (lOg) in dimethylformamide (45ml) at room 
temperature was added triethylamine (34ml), trimethyisilylacetylene (6ml), cuprous iodide 
(0.4g), and bis(triphenylphosphine)palladium(II) chloride (0.4g). The mixture was heated at 

10 750c for 6 hours. The cooled reaction mixture was evaporated to dryness and the residue 
partitioned between water and dichloromethane. The organic layer was separated and 
washed with water, then brine, and then dried (Na2S04) and evaporated to give the crude 
product which was purified by column chromatography on silica gel (400g) eluting with 
dichloromethane. Combination and evaporation of suitable fiactions provided an oily solid 

15 which was fiirther piirified by column chromatography on silica gel (400g) eluting with 
dichloromethane/hexane. Combination and evaporation of suitable flections followed by 
recrystallisation of their residue firom dichloromethane/hexane provided the title compound 
as a buff solid m.p. 165-1690C 

NMR (CDCI3) 5: 0.28 (s, 9H), 4.16 (br. s, 2H). 7.8 (s, 2H) 

20 MS (thermospray) : M/Z [M+H] 448.9 ; Ci6Hi3Cl2F3N4SSi+H requires 449.0. 

Example D9 

3-Cvano- 1 -f 2.6-dichlorO"4-trifluoromethvlsulphenvlphenvlV4-trimethvlsilvlethvnvlpvrazQle 

25 To a stirred solution of 5-amino-3-cyano-l-(2,6-dichloro-4- 

trifluoromethylsulphenylphenyl)-4-trimethylsilylethynylpyrazole (3.0g) in tetrahydrofiiran 
(ISml) heated under reflux was added dropwise a solution of t-butytaitrite (2.4ml) in 
tetrahydrofiiran (7ml). After completion of the addition the nuxture was heated under 
reflux for one hour and then allowed to cool to room temperature. After standing at room 

30 temperature overnight the mixture was evaporated to dryness. The residue was purified by 
column chromatography on silica gel (lOOg) eluting with dichloromethane. Combination 
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and evaporation of suitable fractions foUowed by recrystallisation of their residue from 

hexane provided the title compound as a pale yellow solid, m,p. 129-133°C. 

*H NMR (CDCI3) 5: 0.29 (s, 9H), 7.72 (s, IH), 7.8 (s, 2H) 

MS (thermospray) : M/Z [M+H] 434.0 ; Ci6Hi2Cl2F3N3SSi+H requires 433.99. 

5 

Example DIP 

3-Cvano- 1 -f2.6-dichloro-4'trifluoromethvlsulphenvlphenvn-4*ethvnvlpvrazole 

To a stirred solution of 3-cyano-l-(2,6-dichloro-4-trifluoromethylsulphenylphenyl)-4- 
10 trimethylsilylethynylpyrazole (2.2g) in dichloromethane (40ml) at room temperature was 
added tetra-n-butylammonium fluoride (6ml of a IM solution in tetrafaydrofriran). Stirring 
was continued for 30 minutes then the reaction mixture was concentrated to a small volume 
and then partitioned between dichloromethane (5oml) and water (2Qml). The organic layer 
was separated and washed with water (20ml), brine (10ml), dried (Na2S04) and evapo- 

15 rated. The residue was purified by column chromatography on silica gel (60g) eluting with 
dichloromethane. Combination and evaporation of suitable fractions provided the titie 
compound as an ofif-i^te glassy solid m.p. 118-1 190C. 

NMR (CDCI3) 5: 3.39 (s, IH), 7.80 (s + s, IH + 2H) 
MS (thermospray) : M/Z [M+NH4] 379.0; C13H4CI2F3N3O+NH4 requires 378.98. 

20 

Example Dll (Illustrative') 

5-Amino-3-cvano-l-f2.6-dichloro-4-sulphurpentafluorophenvlV4-iodopvra2ole 

To a stirred solution of 5-amino-3-cyano-l-(2,6-dichloro-4- 
25 sulphurpentafluorophenyOpyrazole (18.95g) in acetonitrile (100ml) at room temperature 
was added N-iodosuccinimide (1 1.5g) in four portions over a period of five minutes. After 
15 minutes the mixture was evaporated to dryness and the residual solid was treated with 
dichloromethane and water. The insoluble material was filtered oflF and dissolved in ethyl 
acetate. The solution was dried (Na2S04) and evaporated to provide the title compound as 

30 abuflFsolid, m.p. 253**C 

NMR (CDCI3) 5: 3.94 (br. s, 2H), 7.92 (s, 2H) 
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MS (thermospray) : M/Z [M+lsiH4] 521.9 ; C10H4CI2F5IN4S+NH4 requires 521.88. 
Example Dl 2 

5 - Amino-3 -cvano- 1 -(2. 6-dichloro-4-sulphurpentafluorophenvn-4- 
5 trimethvlsilvlethvnvlpvrazole 

To a stirred solution of 5-amino-3-cyano-l-(2,6-dichloro-4- 
suIphurpentafluorophenyl)-4-iodopyrazole (5.05g) in dimethylformamide (5inl) at room 
temperature was added cuprous iodide (O.lg), bis(triphenylphosphine)pailadium(n) chloride 

10 (0.2g), trimethylsilylacetylene (2.9ml) and triethylamine (1ml). The mixture was heated at 
TO^C for 5 hours. The cooled reaction mixture was allowed to stand at room temperature 
overnight and then poured into water. The precipitate was filtered oS and taken up in 
dichloromethane (50ml). Following the addition of hexane (100ml) an oil separated. The 
supernatant was evaporated to give the crude product which was purified by column 

15 chromatography on silica gel (80g) ehiting whh dichloromethane : hexane (1 : 9 then 2 : 8). 
Combination and evaporation of suitable Sections followed by recrystallisation of their 
residue firom di-isopropyl ether/hexane provided the title compound as a white microcrys- 
talline solid, m.p. 1750C. 

NMR (CDCI3) 8: 0.29 (s, 9H), 4. 19 (br. s, 2H), 7.94 (s, 2H) 

20 MS (thermospray) : M/Z [M+NH4] 492.1; Ci5Hi3Cl2F5N4SSi+NH4 requires 492.02. 

Example D 13 

5- Amino-3 -cvano- 1 -f 2. 6-dichloro-4'Sulphurpentafluorophenvl V4-ethvnvlpvrazole 

25 To a stirred solution of 5-amino-3-cyano-l-(2,6-dichloro-4- 

sulphurpentafluorophenyl)-4-trimethylsilylethynylpyrazole (0.4g) in dichloromethane (5ml) 
was added tetra-n-butylammonium fluoride (1.5nil of a IM solution in tetrahydrofiiran). 
After one hour tetra-n-butylammonium fluoride (0.5ml of a IM solution in tetrahydrofiiran) 
was added. After three hours the reaction mixture was evaporated to dryness. The residue 

30 was purified by column chromatography on silica gel (6.6g) eluting with hexane : ethyl 
acetate (9 : 1, then 4 : 1, then 2 : 1) and then ethyl acetate. Combination and evaporation of 
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suitable fractions followed by recrystailisation of their residue from ethyl acetate/hexane 
provided the title compound as a yeUow microcrystalline solid, m.p. 2510C. 

NMR (d6-DMS0) 5: 3.31 (s, IH), 6.88 (br. s, 2H), 8.47 (s, 2H) 
MS (thermospray) : M/Z [M+H] 403.0 ; C12H5CI2F5N4S+H requires 402.96. 

5 

Example El 

5- Amino-3 -cvano- 1 2.6-dichloro-4-trifluoromethvlphenvn-4-ethenvlpvra2:ole 

To a stirred solution of 5-amino-3-cyano-l"(2,6-dichloro-4-trifluoromethylphenyl)"4- 

iodopyrazole (2g, the compound of Example Al) in dimethylfonnamide (lOmI) at room 

10 temperature was added vinyltri-n-butyl tin (4.25g) and 
tetrakis(triphenylphospine)palladium(0) (300mg). The mixture was heated at 75^C for one 
hour and then cooled and left at room temperature for 60 hours. The reaction mixture was 
diluted with water and extracted with ether. The organic layer was separated, washed with 
brine, dried (MgS04) and evaporated to give the crude produrt as a black oil (6g) which 

15 was purified by column chromatography on silica gel (200g) eluted with di- 
chloromethane:hexane (1:1). Combination and evaporation of appropriate fractions gave 
the title compound as a buflf solid m.p. I86-70C. 

'HNMR (CDCI3) 5: 3.85 (s, 2H), 5.41 (d, IH). 5.7 (d. IH). 6.52 (dd, IH), 7.8 (s,2H) 
MS (thermospray) : M/Z [M+H] 347.0 ; C13H7CI2F3N4+H requires 347.0 

20 

Example E2 

5-Aniino-3-cvano-l-f2.6-dichloro-4-trifluoromethvlphenvn-4-tribromoethenvlpvrazQle 

To a stirred solution of 5-amino-3-cyano-l-(2,6-dichloro-4-trifluoromethylphenyI)-4- 

ethynylpyrazole (1035.3mg, the compound pf Example A3) in ether (20ml) cooled to -IQ^C 

25 was added n-butyl lithium (2.52ml, 2,5M in hexanes) dropwise over 5 minutes. The 
reaction mixture was then cooled to -78^0 and bromine (0.487ml) added over 2 minutes. 
The cooling was discontinued and the reaction mixture allowed to attain room temperature 
over a period of one hour. The reaction mbcture was poured into ether (100ml) and water 
(lOOmI). The organic layer was separated, dried (MgS04) and evaporated to give the 

30 crude product which was purified by column chromatography on silica gel eluted with 
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dichloromethane:hexane (1:1). Combination and evaporation of appropriate fractions 
provided the title compound as a white solid m.p. IST^C (decomp.). 

NMR (CDCI3) 5: 4.04 (s, 2H), 7.8 (s. 2H) 
Microanalysis - found: C, 26.95, H, 0.62, N, 9.55%; Ci3H4Br3Cl2F3N4 requires C,26.75, 
5 H, 0.69, N, 9.60%. 

Examples E3a and E3b 

5-Amino-3-cvano-4-fE"1.2-dibromoethenvlVl-f2.6-dichloro-4- 
trifluoromethvlphenvnpvrazole 
10 and 

5- Ajmino*3-cvano«4-f Z- 1 .2-dibromoethenvlV 1 -f 2.6-dichloro-4- 
trifluoromethylphenvnpvrazole 

To a gently shaken solution of 5-anDuno-3-cyano-l"(2,6-dichloro-4-trifluoromethyiphenyl)- 

15 4-ethynylpyra2ole (lOOmg, the compound of Example A3) in ether (1ml) was added 
bromme (0.019ml) dropwise over one minute. The reaction mbcture was then ev^orated 
and the product purified by column chromatogr^hy on silica gel (lOg) eluted with 
dichloromethane:hexane (2:1). Combination and evaporation of appropriate fractions 
provided an approximately 60:40 mbrture of the title compounds as a white solid m.p.l38- 

20 Ml^C, which was further purified by HPLC performed on a 21x250mm Dynamax™ 
0.005mm ODS reverse-phase colimMi, eluting at lOml/minute with acetonitrile : 0.005 
aqueous heptanesulphonic acid : methanol (5:4:1). Suitable flections were combined and 
processed by evaporation of the non-aqueous components followed by partition between 
diethyl ether and saturated aqueous sodium bicarbonate solution. The organic layer was 

25 dried and evaporated to give 

(i) the Z-isomer of the title compound as a buflF solid, m.p. 175-6**C 
{ NMR (CDCI3) 5: 4.04 (br. s, 2H), 6,92 (s, IH), 7.82 (s,2H)}, 
and (ii) the E-isomer of the title compound as a buff solid, m,p. 169-170°C 
{ NMR (CDCb) 5: 3.98 (br. s, 2H), 7.26 (s, IH), 7.8 (s,2H), 

30 MS (thermospray): M/Z [M+H] 502.0; Ci3H5Br2Cl2F3N4+NH4 requires 502:8. 
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Example E4 

5-Ainino-3-cvano-4-fcvclohex-l-envlVl-f2.6-dicMoro-4-trifluoromethvlphenvlYvrazol^ 
A solution of 5-aniino-3-cyano-l-(2,6-dichloro-4-trifluoromethylphenyl) pyrazole (Ig, the 
compound of Reference Example 1 from EP 295,117) and cyclohexanone (1.6ml) in acetic 
5 acid (5ml) was stirred and heated at 120QC overnight under an atmosphere of nitrogen. 
The cooled reaction mixture was diluted with water and extracted with ethyl acetate and 
then ether. The combined organic extracts were washed with saturated aqueous sodium 
hydrogen carbonate solution, then water. After drying (MgS04), evaporation gave the 
crude product which was purified by column chromatography on silica gel (50g) eluted with 
10 dichloromethane:hexane (1:2), then dichloromethanerhexane (1:1). Combination and 
evaporation of appropriate fractions provided the title compound as a white solid m.p. 175- 
70c. 

'HNMR (CDCI3) 5: 1.7 (m, 2H). 1.8 (m,2H). 2.2 (m, 2H), 2.45 (m, 2H), 3.74 (s, 2H), 
15 5.9 (s,lH), 7.78 (s,2H) 

Microanalysis - found: C, 50.75, H, 3.07, N, 13.68%; C17H13CI2F3N4 requires C,50.89, 
H, 3.27, N, 13.96% 

Example E5 

20 5-Amino-3-cvano-4-(E-1.2-dibromopropen-l-vn-l-f2.6-dichloro-4- 
trifluoromethvlphenvnpvrazole 

To stirred solution of 5-amino-3-cyano-l-(2,6-dichloro-4-trifluoromethylphenyl)-4- 
(propyn-l-yl)pyrazole (0,045g) in ether (2ml) was added dropwise a solution of bromine 
25 (0.02g) in dichloromethane (1 .5ml). After five minutes at room temperature the reaction 
mixture was evaporated and the residue purified by column chromatography on silica gel 
(5g) eluted with hexane and then dichloromethane : hexane (3 :7 ). Combination and 
evaporation of appropriate fractions provided the title compound as a white solid. 
NMR (CDCI3) 5: 2.63 (s, 3H), 3.94 (br, s, 2H), 7.8 (s, 2H) 
30 MS (thermospray) : WZ [M+H] 516.2; Ci4H7Br2Cl2F3N4+H requires 516.84. 
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Example E6 

5- Ammo-3-cvano-4-f 1 .2-dibroino-2-phenvlethenvlV 1 -f 2, 6-dichlQro-4- 
trifluoromethvlphenvnpvrazole 

5 

To stirred solution of 5-aimno-3-cyano-l-(2,6-dichloro-4-trifluoroinethylphenyl)-4- 
phenethynylpyrazole (0.1 5g) in dichloromethane (4ml) was added dropwise a solution of 
bromine (0.057g) in dichloromethane (0.25ml). After 20 minutes at room temperature the 
reaction mixture was evaporated and the residue purified by column chromatography on 
10 silica gel (lOg) eluting with hexane and then hexane containing increasing amounts of 
dichloromethane. Combination and evaporation of appropriate fi-actions provided the title 
compound as a yeUow solid, m.p. 21 l^C. 

NMR (CDCI3) 5: 4. 1 (br. s, 2H), 7.28 (m, IH), 7.42 (m, 2H), 7.52 (m, 2H), 7.82 (s, 
2H) 

15 MS (thermospray) : M/Z [M+H] 578.7; Ci9H9Br2Cl2F3N4+H requires 578.86. 
Example E7 

S-Amino-3-cvano-4-n.2-dichlorO'2-phenvlethenvlVl-(2.6-dichloro-4-- 
trifluoromethvlphenvnpvrazole 

20 

To stirred solution of 5-amino-3-cyano-l-(2,6-dichloro-4-trifluoromethylphenyl)-4- 
phenethynylpyrazole (0.5g) in dichloromethane (20ml) was added dropwise a solution of 
chlorine (0.085g) in dichloromethane (5ml). After 30 minutes at room temperature the 
reaction mixture was evaporated and the residue purified by colunm chromatography on 
25 silica gel (30g) eluting with hexane and then hexane containing increasing amounts of 
dichloromethane. Combination and evaporation of appropriate fractions provided the title 
compound as an orange solid, m.p 168-1720C. 

NMR (CDCI3) 5: 3.7 (br. s, 2H), 7.3 (m, 2H), 7.4 (m, 2H), 7.47 (m, IH), 7.74 (s, 2H) 
MS (thermospray) : M/Z [M+H] 490.8; C19H9CI4F3N4+H requires 490.96. 
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4-f2-Bromo-1.2-dichloroethenvlV3"Cvano-l-r2.6-dichloro-4-trifluoromethoxvph 
pvrazole 

5 To a stirred solution of 4-bromoethynyl-3-cyano-l-(2,6-dichloro-4- 

trifluoromethoxyphenyOpyrazole (0.4g) in dichloromethane (10ml) cooled to -78**C was 
added a solution of chlorine (0. 133g) in dichloromethane (5ml). Stirring was continued at - 
78**C for two hours and then the reaction mixture was allowed to warm to room tempera- 
ture. Stirring was continued overnight, then the mixture was evaporated to dryness. The 
10 residue was purified by column chromatography on silica gel eluting with dichloromethane : 
hexane (1 : 1). Combination and evaporation of suitable fractions followed by recrystallisa- 
tion from cyclohexane provided the title compound as a white solid, m,p. 143.4-143.8^0. 
NMR (CDCI3) 5: 7.40 (s, 2H), 7.72 (s, IH) 

MS (thermospray) : M/Z [M+H] 494.0 ; Ci3H3BrCl4F3N3<>fH requires 493.82. 

15 

Example E9 

3*Cvano- 1 2.6-dichloro-4-trifluoromethoxvphenvlV4-tribromoethenvlpvra2ole 

To a stirred solution of 3-cyano-l-(2,6-dichloro-4-trifluoromethoxyphenyl)-4- 
20 ethynylpyrazole (0.5g) in tetrahydrofiiran (20ml) cooled to -45°C was added n-butyllithium 
(0.876ml of a 2.5M solution in hexane) at such at rate that the temperature was maintained 
below -40**C. After cooling to -78*C stirring was continued for twenty minutes then 
bromine (0.187nil) was added dropwise. Stirring was continued for 15 minutes then the 
reaction mixture was allowed to warm to room temperature and stirring continued for a 
25 further 15 minutes. The reaction mixture was then partitioned between ether and water. 
The aqueous layer was separated and extracted twice with ether. The combined organic 
layers were washed with brine, dried (Na2S04) and evaporated. The residue was purified 
by column chromatography on silica gel eluted with dichloromethane : hexane (1 : 2). 
Combination and evaporation of suitable fractions followed by recrystaUisation from hexane 
30 provided the title compound as a white solid m.p. 155.9-156.20C. 
NMR (CDCI3) 6: 7.42 (s, 2H), 7.82 (s, IH) 



wo 97/07102 



PCT/EP96/03501 



48 

MS (thermospray) : M/Z [M+NH4] 598.7 ; Ci3H3BrCl2F3N30+NH4 requires 598.75. 
Example EIQ 

5-Ainino-3-cvano-l-f2.6-dicMoro-4-sulphurDentafluorQphenvn-4-ethenvlpvrazQ 

5 

To a stirred, degassed solution of 5-amino-3-cyano-l-(2,6-dichIoro-4- 
sulphurpentafIuorophenyl)-4-iodopyra2ole (5.05g) and 

tetrakis(triphenylphospine)palladium(0) (0.1 75g) in dimethylfonnamide (32ml) at room 
temperature was added vinyltri-n-butyltin (4.5ml). The mixture was heated to 1(PC over 30 

10 minutes and then maintained at 70T for one hour. Tetrakis(triphenylphospine)palladium(0) 
(0.1 75g) and vinyltri-n-butyltin (4,5nil) were added and heating continued for a further 
hour. The reaction mixture was evaporated and the residue partitioned between water and 
ether. The aqueous layer was extracted with ether. The combined organic layers were 
washed with brine, dried (MgS04) and evaporated to give the crude product as a brown 

15 paste. Trituration with hexane yielded a brown solid which was taken up in ethyl acetate 
and filtered. The filtrate was evaporated and its residue recystallised fi'om toluene to give 
the title compound as a buflF solid, m.p. 227-228<^C. 

NMR (CDCI3) 5: 3.86 (s, 2H), 5.41 (d, IH), 6.5 (d, IH), 6.5 (dd, IH), 7.92 (s, 2H) 
MS (thermospray) : M/Z [M+H] 405.1 ; C12H7CI2F5N4S+H requires 404.98. 

20 

Example El 1 flllustrative'> 

3-Cvano-W2.6-dichloro-4-sulphurpentafluorophenvlV4-iodopvrazole 

To a stirred solution of 5-amino-3-cyano-l-(2,6-dichloro-4- 
25 sulphurpentafluorophenyl)-4-iodopyrazole (2.5g) m tetrahydrofuran (35ml) heated xmder 
reflux was added dropwise over thirty minutes a solution of t-butyl nitrite (3.1g) in 
tetrahydrofuran (15ml). The reaction mixture was then evaporated and the residue 
recrystallised firom isopropanol to provide the title compound as a pinkish solid m.p. 179- 
180**C. 

30 NMR (CDCI3) 5: 7.66 (s, IH), 7.9 (s, 2H) 

MS (thermospray) : M/Z [M+NH4] 506.4 ; C10H3CI2F5IN3S+NH4 requires 506.87. 
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Example E 12 

3-Cvano-l-f2.6-dichloro-4-sulphurpentafluorophenvn-4-ethenvlpvrazQle 

5 To a stirred, degassed solution of 3-cyano-l-(2,6-dichloro-4- 

suIphurpentafluorophenyl)-4-iodopyrazole (1 .23g) and 

tetrakis(triphenylphospine)palladium(0) (0.09g) in dimethylformamide (32ml) at room 
temperature was added vinyltri-n-butyltin (4.2ml). The mixture was heated at 70**C for 1.5 
hours. The reaction mixture was evaporated and the residue triturated with hexane. The 
10 resulting solid was taken up in dichloromethane and applied to a column of silica gel (60g). 
Elution with hexane and then hexane : dichloromethane (4 : 1) gave , after combination and 
evaporation of appropriate fractions, the title compound as a white solid, m.p. ISe^C. 

NMR (CDCI3) 5: 5.5 (d, IH), 5.95 (d, IH), 6.63 (dd, IH), 7.77 (s, IH), 7.92 (s, 2H) 
MS (thermospray) : M/Z [M+NH4] 406.8 ; C12H6CI2F5N3S+NH4 requires 406.99. 

15 

Example Fl fHhistrative^ 

3-Cvano-l-f2.6-dichloro-4-trifluoromethvlphenvlV4-iodopvrazQle 

To a stirred solution of 5-amino-3-cyano-l-(2,6-didiloro-4-trifluoromethylphenyl>4- 
iodopyrazole (90g) in tetrahydrofiiran (720inl) heated to 65°C was added t-butyl nitrite (144ml) 
2 0 over a period of 0.5 hours. Stirring and heating were continued for 3 hours. The cooled reaction 
mixture was evaporated and the residue was crystallised from n-propanol to give the title 
compoimd as a white solid, m.p. 83-4**C. 

NMR (CDCI3) 5: 7.7 (s, IH); 779 (s, 2H). 
MS (thermospray): M/Z [ M+NH4] 448.8. C11H3CI2F3N3I+NH4 requires 448.9. 

25 

Example F2 

3-Cvano- 1 -f 2.6-dichloro-4-trifluoromethvlphenvlV4-ethenvlpvrazole 

A solution of 3-cyano-l-(2,6-dichloro-4-trifluoromethylphenyl)-4-iodopyrazole (58g) in 
30 dimethylformamide (350nil) containing vinyltri-n-butyltin (116ml) and 
tetrakis(triphenylphosphine)palladium(0) (3.5g) was stirred at 75**C for 3 hours. The reaction 
mixture was poured into water (600ml) and ether (600ml). The organic layer was washed with 
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water (5 times), brine (TOOml) and dried over sodium sulphate. Removal of the solvent in vacuo 
was followed by recrystallisation of the residue from propan-2-ol, to give the title compound as a 
pale brown solid, m.p. TS-S^C. 

NMR (CDCU) 5: 5.5 (d, IH); 5.94(d, IH); 6.64 (dd, IH); 7.64(s, IH); 7.77(s, IH). 
5 MS (thermospray): M/Z [M+NH*] 349.5. C13H6CI2F3N3+NH4 requires 349.02. 

Example F3rDlustrative'> 

3*Cvano-l-f2.6-dicMoro^trifluoromethvlphenvlV4-fornivlpvrazole 

A solution of 3Kq^o-l-(2,6-dichloro-4-trifluoromethylphenyl)-4-ethenylpyr^ (O.lg), N- 
10 methjtoorpholine oxide (O.OOSg), osmium tetroxide (0.05ml of a 2.5% sohrtion in t-butanol) in 
water (5ml) and acetone (45nil) was stirred at room temperature for 16 hours. Sodium 
metaperiodate (O.OOSg) was added and stirring was contiaiued for 16 hours. The reaction mfacture 
was reduced m vacuo and the residue was partitioned between diethyl ether and aqueous sodium 
bicarbonate sohitioa The aqueous layer was separated and extracted with diethjd ether. The 
15 combined ether extracts were dried over sodium sulphate and ev^orated. The residue was 
purified by cohmm diromatography on silica gd (5g), ehiting with dichloromethane, ^ving the 
title con^)ound as a beige soEd, nip.l67.5-168.5"C. 

NMR (CDCla) 5: 7.8 (s,2H); 8. 18(s, IH); 10.08(s, IH). 
MS(thermospr^):M/Z [M+NH4] 351.3. C12H4CI2F3N3CH-NH4 requires 351.0. 

20 

Example F4 

4-(2.2-DibromQethenvlV3-cvano- 1 -f 2.6-dichloro-4-trifhioromethvlphenvlV pvra2ole 
To a stirred sohition of triphenylphosphine (0.983g) in dry dichloromethane (50ml) at 0**C under 
dry nitrogen was added carbon tetrabromide (0.497g). The mkture was stirred for 5 minutes and 
25 then 3K7ano-l-(2,6-dichloro-4-trifluoromethylphenyl)-4-fonnylpyra2ole (0.25g) was added. The 
mkture was allowed to warm to room temperature and stining was continued for 1 hour. The 
reaction mbcture was evaporated and the residue was purified by column chromatography on 
silica gel, eluting with dichloromethane, giving the tide compound as a white solid, m.p.109- 
110**C 

30 ^H WAR (CDCI3) 5: 7.48(s, IH); 7.76(s, 2H); 8.34(s, IH). 

MS(thennospray):M7Z [M+H] 487.2. Ci^HiBriCbFaNs+H requires 487.8. 
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Example F5a 

4-fZ-1.2-Dft3romoethenvlV3-cvano-l-(2.6-<lichloro-4-trifluoromethv^^ pvrazole 
and 

Example F5b 

5 4-rE- L2-DibromoethenvlV3-cvano-l -f 2.6-dichloro^trifluoromethvlphen pvrazole 

To a stirred solution of 5-amino-4-dibromoethenyl-3-cyano-l-(2,6-dichloro-4- 
trifluoromethylphenyl)pyrazole (E/Z mbcture) (0.3g) in tetrahydrofiiran (2ml) was added t- 
butyl nitrite (0.21ml) and the mbcture was heated at 65**C for 1 hour. The reaction mbcture 
was evaporated and the residue chromatographed on silica gel (20g), eluting with hexane 

10 and then hexane : dichloromethane (1:3). Suitable fractions were combined and reduced m 
vacuo, and further purified by HPLC on a 21x250mm Dynamax™ 0.005mm ODS reverse- 
phase column, eluting at 1 1 ml/minute with acetonitrile : water (3:2), to give 
(i) 4-(Z-l,2-dibromoethenyl)-3-cyano-l-(2,6-dcUoro-4-trifluoromethj4phenyl)py^ as a 
white solid, ntp. 88-90"Q 

15 {'HNMR(CDCl3) 5: 7.7 (s, IH); 7.8 (s, 2H); 7.87 (s, IH) 

MS(thermospray):M/Z [M+NH4] 504. Ci3H4Br2a2F3N3+NH4 requires 504.8.} 
and 

Oi) 4-(E4,2-dibromoedienyl>3-cyano-H2,6-didiloro-4-trifluoromethylph^^^ as a 

white solid, m.p. 1 19**C, 
20 {'HNMR(CDCl3) 6: 7.0 (s, IH); 7.8 (s, 2H); 7.98 (s, IH) 

MS(thermospray):M7: [M+NH4] 504.3. Ci3H4Br2Cl2F3N3+NH4 requires 504.8.} 

Example F6 

3-Cvano-4-f2.2-dichloroethenvlVl-f2.6-dichloro-4-trifluoromethvlphenvnpvra2ole 

25 

A solution of triphenylphosphine (0.983g) and carbon tetrachloride (0.145ml) in 
anhydrous dichloromethane (5ml) at 0**C was stirred for 5 minutes. 3-Cyano-l-(2,6- 
dichloro-4-trifluoromethylphenyl)-4-formylpyrazole (0.25g) was then added and the mixture 
was heated under reflux for 5 hours and then evaporated. The residue was purified by 
30 colunm chromatography on silica gel eluting with dichloromethane. Combination and 
evaporation of suitable fi-actions gave the title compound as a white solid, m.p. 99-lorC, 
'H NMR (CDCI3) 5: 6.9 (s, IH), 7.8 (s, 2H), 8.2 (s, IH). 
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MS (thermospray) : M/Z [M+NH4] 417,0; C13H4CI4F3N3+NH4 requires 416.95. 
Example F7 

3"Cvano*l-(2,6-dichloro-4-trifluoromethvlphenvn'4'(2.2-difluoroethenvnpvra2ole 

5 

3-Cyano-l-(2,6-dicUoro-4-trifluoromethylphenyl)-4-formylpyrazole (1.3g), triphen- 
ylphosphine (5.1g), dibromodifluoromethane (2g) and dichloromethane (SOml) were placed 
in a stainless steel bomb and heated and stirred at 70°C for 3 hours. The reaction mixtiure 
was evaporated and the residue was purified by column chromatography on silica gel eluting 
10 with dichloromethane : hexane (9 : 1). Combination and evaporation of suitable Sections 
gave the title compoimd as a white solid, m.p. 75-77**C. 

NMR (CDCI3) 6: 5.43 (d, IH), 7.7 (s, IH), 7.79 (s, 2H). 

MS (thermospray) : M/Z [M+NH4] 368.0; C13H4CI2F5N3+NH4 requires 368.0 

15 Example F8a and F8b 

4-rE-2-Chloro-3J.3'trifluoropropenvlV3-cvano-l-(2,6-dicMoro-4"trifluoromethvlphenv 

pvrazole 

and 

4-f Z-2 -Chloro-3 .3.3 -trifluoropropenylV3 -cvano- 1 2. 6-dichloro-4-trifluoromethvlphenvn- 
20 pvrazole 

A stirred solution of 3-cyano-l-(2,6-dichloro-4-trifluoromethylphenyl)-4- 
formylpyrazole (0.75g), l,l,l-trichloro-2,2,2-trifluoroethane (0.54ml), acetic anhydride 
(0.32ml) in dimethylformamide (2ml) containing anc powder (0.734g) was heated at 50**C 

25 for 3 hours. The cooled reaction mbcture was diluted with water (20ml) and extracted with 
ether (SOml, x3). The combined organic layers were dried and evaporated. The residue 
was purified by column chromatography on silica gel eluting with dichloromethane. 
Combination and evaporation of suitable fi"actions which were further purified by reversed 
phase performance chromatography on CIS silica eluting with methanol : acetonitrile : PIC 

30 B7 buffer (10 : 65 :35). Appropriate fi-actions were pooled, partially evaporated and 
partitioned between ether and water. The organic layer was separated, dried and evapo- 
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rated to give: 4-(E-2-chloro-3,3,3-trifluoropropenyI)-3-cyano-l-(2,6-dicMoro-4- 
trifluoromethyIphenyl)pyrazole as a white solid, m.p.108-1 10**C, 

NMR (CDCI3) 5: 7. 1 (s, IH), 7.8 (s, 2H), 7.83 (s, IH). 
MS (thermospray) : M/Z [M+H] 434; C14H4CI3F6N3+H requires 433.94; 

5 

and 4-(Z-2-chloro-3 ,3 ,3-trifluoropropenyl)-3-cyano- 1 -(2,6-dichloro-4- 
trifluoromethylphenyOpyrazole as a white solid, m.p. 125-126°C, 

NMR (CDCI3) 5: 7.36 (s, IH), 7.8 (s, 2H), 8.42 (s, IH), 
MS (themospray) : M/Z [M+NH4] 434; C14H4CI3F6N3+H requires 433.94. 

10 

Example F9a and F9b 

4-rE-2-Bromo-3.3.3-trifluoropropenvlV3-cvano-W2.6-dichloro-4- 

trifluoroxnethvlphenvl'>pvra2ole 

and 

15 4-(Z*2-Bromo-3.3.3-trifluoropropenvn'-3-cvano-l-f2.6-dichloro-4- 
trifluoromethvlphenvnpvrazole 



A stirred solution of 3-cyano-l-(2,6-dichloro-4-trifluorometh5dphenyl)-4- 
formylpyrazole (0.5g), l,l,l-tribromo-2,2,2-trifluoroethane (0.96g), acetic anhydride 

2 0 (0.3ml) in dimethylformamide (2ml) containing zinc powder (0.49g) was heated at 50**C for 
12 hours. The cooled reaction mixture was diluted with dichloromethane (20ml) and 
washed twice with water (10ml), The organic phase was dried and evaporated. The 
residue was purified by column chromatography on silica gel eluting with dichloromethane. 
Combination and evaporation of suitable fractions gave : 4-(E-2-bromo-3,3,3- 

25 trifluoropropenyl)-3-cyano-l-(2,6-dichloro-4-trifluoromethylphenyl)pyra2ole as a white 
solid. 

'H NMR (CDCI3) 5: 6.58 (s, IH), 7,8 (s, 2H), 7.97 (s, IH); 



30 



and 4-(Z-2-bromo-3 ,3 .3 ■•trifluoropropenyl)-3 -cyano- 1 -(2,6-dichloro-4- 

trifluoromethylphenyI)pyrazole as a white solid, m.p. 125-1 26**C. 
*H NMR (CDCI3) 5: 7.68 (s, IH), 7.8 (s, 2H), 8.62 (s, IH). 



wo 97/07102 



PCT/EP96/03501 



54 

MS (thermospray) : M/Z [M+NH4] 494.6; Ci4H4BrCl2F6N3+NH4 requires 494.92. 
Example FIO 

3-Cvano-l-f2,6-dicliloro-4-trifluoromethvlphenvlM-('Z-2-fluoro-3.3.3-trifluoropropen-l- 
5 yHpyrazole 

3-Cyano-l-(2,6-dichloro-4-trifluoromethylphenyl)-4-fonnyipyrazole (1 .25g), acetic 
anhydride (0.5ml), dimethylformamide (50ml) and zinc powder (1.2g) were placed in a 
stainless steel bomb and cooled to -40**C. l,l-Dichloro-l,2,2,2-tetrafluoroethane (1.6g) 

10 was added and the bomb sealed then heated and stirred at 70°C for 6 hours. • The reaction 
mixture was partitioned between ether and water. The organic phase was separated, dried 
and evaporated. The residue was purified by column chromatography on silica gel eluted 
with dichloromethane. Combination and evaporation of suitable flections gave the title 
compound as a white solid. 

15 NMR ((DCI3) 5: 6.57 (d, IH), 7.8 (s, 2H), 8.05 (s, IH). 

Example Fll 

3 -Cvano-4-f /rfln?-2-cvanoethenvlV 1 -f 2.6-dichloro-4-trifluoromethvlphenvnpvra2ole 

20 A mixture of 3-cyano-l-(2,6-dichloro-4-trifluoromethylphenyI)-4-iodopyra2ole 

(0.864g), acrylonitrile (0.264g), triethylamine (0.4ml), palladium acetate (0.04g) and 
dimethylformamide (10ml) were stirred under an atmosphere of nitogen at 70°C for 24 
hours. The reaction mixture was evaporated and the residue partitioned between water and 
dichloromethane. The organic layer was separated, washed with water, brine, then dried 

25 (Na2S04) and evaporated. The residue was purified by column chromatography on silica 

gel (40g) eluted with dichloromethane. Combination and evaporation of suitable fi-actions 

gave the title compound as a white solid m.p.l44-145''C. 

^HNMR (CDCI3) 5: 6.19 (d, IH), 7.34 (d, IH), 7.8 (s, 2H), 7.81 (s, IH). 

MS (thermospray) : M/Z [M+NH4] 373.8; C14H5CI2F3N4+NH4 requires 374.02. 

30 

Example FT 2 
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3 -C vano" 1 -f 2. 6-dichloro-4'trifluoromethvlphenyl V4-trifluoromethvlet hvnvlpvra^^ 

To a stirred solution of trifluoropropyne (0.66g) in anhydrous tetrahydrofuran (lOml) 
at -78°C was added n-butyllithium (3.125ml of 2.5M solution in hexane) maintaining the 
5 temperature below -TO^'C. After 30 minutes zmc chloride (44ml of a 0.5M solution in 
tetrahydrofuran) was added and the mixture was allowed to warm to room tempaerature 
over three hours. After cooling to OT bis(triphenylphosphine)palladium chloride (0.1 2g) 
and 3-cyano-l-(2,6-dichloro-4-trifluoromethylphenyl)-4-iodopyrazole (1.5g) were added 
and the mixture heated under reflux for 6 hours. The cooled mixture was then partitioned 
10 between ether and water. The organic phase was separated, dried and evaporated. The 
residue was purified by column chromatography on silica gel eluted with dichloromethane : 
hexane (3 : 7). Combination and evaporation of suitable fi-actions gave the title compound 
as a pale yellow solid m.p. 121-123**C. 

NMR (CDCI3) 6: 7.8 (s, 2H), 7.94 (s, IH). 
15 MS (thennospray) : M/Z [M+NH4] 414.9 ; C14H3CI2F6N3+NH4 requires 414.80. 

Example Fl 3 

4- ( 1 . 2-Dibromo-3 .3.3 -trifluoropropenvlV3-cvano- 1 2. 6-dichloro-4- 
trifluoromethvlphenvnpvrazole 

20 

To a stirred solution of 3-cyano-l-(2,6-dichloro-4-trifluoromethylphenyl)-4- 
trifluoromethylethynylpyrazole (0.1 Ig) in ether (1ml) was added bromine (0.015ml). After 
24 hours the reaction mbcture was partitioned between ether (10ml) and water (10ml). The 
organic phase was separated, dried and evaporated to give the title compound (as an 
25 isomeric mixture) as an oflF-white solid m.p. 1 19-121**C. 

NMR (CDCI3) 5: 7.8 (s, 2H). 7.9 & 7.94 (s & s, IH). 

MS (thermospray) : M/Z [M+NH4] 556.0 ; Ci4H3Br2Cl2F6N3+NH4 requires 555.8. 

Example F14a and F14b 
30 3-CvanO"l-(2.6-dichloro-4-trifluoromethvlphenvn-4- tribromoethenvlovrazole 
and 

5- bromo-3-cvanO"l-f2.6-dichlorO"4-trifluoromethvlphenvlV4'tribromoethenvlpvrazQle 
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To a stirred solution of 3-cyano-l-(2,6-dichloro-4-trifluoromethylphenyl)-4- 
ethynylpyrazole (0.25g) in tetrahydrofuran (10ml) at -20°C was added n-butyllithium 
(0.455ml of 2.5M solution iji hexane). After 5 minutes the mixture was cooled to -TS^'C and 
5 bromine (0,0975ml) was added dropwise. The mixture was allowed to warm to room 
temperature over 10 minutes and then poured into water (20ml) and ether (10ml). The 
organic layer was separated, dried and evaporated. The residue was purified by column 
chromatography on siUca gel (lOg) eluted with hexane and then hexane : dichloromethane 
(2 : 3). Combination and evaporation of surtable fractions gave the title compounds as 
10 white crystalline solids, m.p.s 163-163.5T and 136-139T respectively. 
NMR (CDCI3) 5: 7.8 (s, 2H), 7.85 (s, IH) 

MS (thennospray) : M/Z [M+NIij] 582.4 ; Ci3H3Br3Cl2F3N3+NH4 requires 582.72. 
and 

NMR (CDCI3) 5: 7.8 (s, 2H) 
15 MS (thermospray) : M/Z [M+NH41 660.7 ; Ci3H2Br4Cl2F3N3+NH4 requires 

660.67. 

Example Fl 5 

3-Cvano-l-f2.6-dichloro-4-trifluoromethvlphenvn-4-trichloroethenvlpvrazole 

20 

To a stirred solution of 3-cyano-l-(2,6-dichloro-4.trifluoromethylphenyl)-4- 
chloroethynylpyrazole (0.25g) in dichloromethane (10ml) was added chlorine (0.049g) and 
the nuxture left overnight. Chlorine (0.049g) was added and the mbcture again left 
overnight. The mbcture was evaporated and the residue was purified by column chromatog- 
25 raphy on silica gel (50g) eluted with hexane : ether : dichloromethane (8:1:1). 
Combination and evaporation of suitable Sections gave the title compound as a white solid, 
m.p. 122-124°C. 

NMR (CDCI3) 5: 7.79 (s, 2H), 7.93 (s, IH) 
MS (thermospray) : M/Z [M+NH4] 450.8 ; C13H3CI5F3N3+NH4 requires 450.91. 

30 

Example Fl 6 
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3- Cvaiio-4-(E-1.2-dibromopropenvlVl-f2.6-dichloro-4-trifluoromethvlphenv^ 

To a stirred solution of 5-amino-4-(E-l,2-dibromopropenyl)-3-cyano-l-(2,6-dichloro- 

4- trifluoromethylphenyl)pyrazole (0.06g) in tetrahydrofiiran (1.5ml) was added t-butyl 
5 nitrite (0.05ml). The reaction mbrture was heated at 60°C for two hours. The reaction 

mixture was then evaporated and the residue was purified by column chromatography on 
silica gel (5g) eluted with hexane : dichloromethane (100 : 0 to 20 : 70). Combination and 
evaporation of suitable fractions gave the titie compound as a white solid, m.p, 134-135**C. 
NMR (CDCI3) 5: 2.64 (s, 3H), 7.78 (s, IH), 7.79 (s, 2H) 

10 MS (thermospray) : M/Z [M+NH4] 518.6 ; Ci4H6Br2Cl2F3N3+NH4 requires 518.86. 
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Example Fl 7 

4-f2-Bromo-1.2-dichloroethenvlV3-cvano-l-(2,6-dichloro-4-trifluQromethvlphenvlV 
pvrazole 

5 

To a stirred solution of 4-bronioethynyl-3-cyano-l-(2,6-dichloro-4- 
trifluoromethylphenyl)pyrazole (0.2g) in dichloromethane (5ml) cooled to -78**C was added 
chlorine (2.17ml of a 0.255M solution in dichloromethane). The reaction mixture was 
allowed to warm to room temperature. After two hours chlorine (2.17ml of a 0.255M 
10 solution in dichloromethane) was added and stirring was continued for two days then the 
mixture was evaporated to dryness to provide the title compound as a white solid m.p. 128- 

1310C. 

*H NMR (CDCI3) 5: 7.80 (s, 2H), 7.92 (s, IH) 

MS (thermospray) : M/Z [M+NH4] 495. 1; Ci3H3BrCl4F3N3+NH4 requires 494.86. 

15 

Example Fl 8 

4-f2-Chloro-1.2-dibromoethenvlV3-cvano-l-(2.6-dichloro-4-trifluoromethvlDhenvlV 
pvrazole 

20 To a stirred solution of 4-chloroethynyl-3-cyano-l-(2,6-dichloro-4- 

trifiuoromethylphenyOpyrazole (0.1203g) in anhydrous dichloromethane (3ml) was added 
bromine (0.017ml). Stirring was continued overnight then the mixture was evaporated to 
dryness to provide after recrystallisation from hexane the title compound as a white solid 

m.p. 135-1380C. 
25 NMR (CDCI3) 5: 7.80 (s, 2H), 7,83 (s, IH) 

MS (thermospray) : M/Z [M+NH4] 538.8; Ci3H3Br2Cl3F3N3+NH4 requires 538.81. 
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Example F19 rDlustrative) 

4-Acetvl-5-aminO"3-cvano-l"(2.6-dichloro-4-trifluoromethvlphenvnpvra2ole 

5 To a solution of 5-amino-3-cyano-l-(2,6-dicMoro-4-trifluoromethylphenyl)-4- 

ethynylpyrazole (0.345g) in acetonitrile (5ml) was added p-toluenesulphonic acid (0.5g) and 
the mixture was stirred at room temperature for 2 hours and then poured into water (100ml) 
and ether (100ml). The organic layer was separated, washed with saturated aqueous 
sodium hydrogen carbonate solution (50ml), brine (50ml), dried (Na2S04) and evaporated. 
10 The residue was purified by column chromatography on silica gel (40g) eluted with 
dichloromethane : hexane (10 : 1). Combination and evaporation of suitable flections gave 
the title compound as a white crystalline solid, m.p. 200-201**C. 
NMR (CDCI3) 5: 2.65 (s, 3H), 5.83 (br. s, 2H), 7.82 (s, 2H). 

MS (thermospray) : MIZ [M+NH4] 380.4; C13H7CI2F3N4O+NH4 requires 380.03. 

15 

Example F20 (Illustrative) 

4-Acetvl-3-cvano-l-f2.6-dichloro-4-trifluoromethvlphenvnpvrazole 

To a solution of 4-acetyl-5-aniino-3-cyano-l-(2,6-dichloro-4-trifluoromethylphenyl)- 
2 0 pyrazole (0.4g) in tetrahydrofiiran (2ml) was added dropwise t-butytaitrite (0.0262nil). The 
mixture was heated under reflux for 30 minutes. The reaction mbrture was applied to a 
silica gel (Ig) colunm and eluted with tetrahydrofiiran to provide the title compound as 
white solid m.p. 166-168°C. 

^HNMR (CDCI3) 6: 2.67 (s, 3H), 7,8 (s, 2H), 8.12 (s, IH). 
25 MS (thermospray) : M/Z nvi+NH4] 365.0; C13H6CI2F3N3O+NH4 requires 365.02. 

Example F21 

3 -Cvano- 1 2 . 6-dichloro-4-trifluoromet hvlphenvn-4-( 1 -methvl-2. 2- 
dibromoethenvnpvrazole 

30 

A solution of triphenylphosphine (0.94g) and carbon tetrabromide (0.6g) in anhydrous 
dichloromethane (30nil) at 0°C was stirred for 5 minutes. 4-Acetyl-3-cyano-l-(2,6-dichloro- 
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4- trifluoromethyIphenyl)pyrazoIe (0.25g) was then added and the mixture was heated under 
reflux for 6 hours and then evaporated. The residue was purified by column chromatogra- 
phy on silica gel eluted with dichloromethane. Combination and evaporation of suitable 
fractions gave the title compound as a pale pink solid, m.p, 1 19-122**C. 

5 NMR (CDCI3) 6: 2.35 (s, 3H), 7.79 (s+s, IH + 2H). 

MS (thermospray) : M/Z [M+NH4] 518.7; Ci4H6Br2Cl2F3N3+NH4 requires 518,86 
Example F22 

3-Cvano-l-f2.6-dichloro-4-trifluoromethvlphenvl)-4-n-methvl-2.2*difluorQethenvnpvra2ole 

10 

4- Acetyl-3 -cyano- 1 "(2,6-dichIoro-4-trifIuoromethyIphenyl)pyrazole (0. 5g), triphen- 
ylphosphine (1.884g), dibromodifluoromethane (0.33ml) and dichloromethane (50ml) were 
placed in a stainless steel bomb and heated and stirred at 90**C for 12 hours. The reaction 
raixtiure was evaporated and the residue was purified by column chromatography on silica 
15 gel eluted with dichloromethane. Combination and evaporation of suitable firactions gave 
the title compound as a white solid, m.p. 66-68T. 
^HNMR (CDCI3) 5: 2.15 (m, 3H), 7.68 (s, IH), 7.8 (s, 2H). 

MS (thermospray) : M/Z [M+NH4] 398.9; C14H6CI2F5N3+NH4 requires 399.02 

20 Example F23 rillustrative> 

5- Chloro-3-cvano-l-f2.6-dichloro-4-trifluoromethvlphenvn-4*iodopvrazole 

To a stirred solution of 5-amino-3-cyano-l-(2,6-dichloro-4-trifluoromethylphenyl)-4- 
iodopyrazole (Ig) in acetonitrile (15ml) at 0°C was added dropwise nitrosyl chloride (2.7ml 

25 of a -IM solution in dichloromethane). The reaction mixture was heated under reflux for 
10 minutes. The reaction mixture was then evaporated and the residue was purified by 
column chromatography on silica gel eluted with hexane : toluene (2:1) and then toluene. 
Combination and evaporation of suitable fractions gave the title compound as a pale orange 
solid, m.p. 1 15.7-1 16.3'C. 

30 *HNMR(CDCl3)5: 7.8 (s, 2H) 

MS (thermospray) : M/Z [M-^H] 466.0 ; CnH2Cl3F3lN3+H requires 465.84. 
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Example F24 

5-Chloro-3-cvano- 1 -(2, 6-dichloro-4-trifluoromethvlphenvlV4-ethenvlpvra2ole 

5 To a stirred solution of 5-chioro-3-cyano-l-(2,6-dichIoro-4-trifluorotnethylphenyl)-4- 

iodopyrazole (6g) in dimethylformamide (75ml) at room temperature was added and tetra- 
kis(triphenylphospine)paI]adium(0) (0.448g). After 5 nunutes vinyltri-n-butyltin (11.3ml) 
was added dropwise and the mixture was heated at 70**C overnight. The reaction mixture 
was evaporated and the residue partitioned between ether and water. The organic layer was 
10 separated, dried and evaporated. The residue was purified by column chromatography on 
silica gel eluted with hexane and then hexane : dichloromethane (2:1). Combination and 
evaporation of suitable fractions followed by recrystallisation from hexane gave the title 
compound as a white solid, m.p. 69.8-70.4**C. 

NMR (CDCI3) 5: 5.61 (d, IH), 6.2 (d, IH), 6.56 (dd, IH), 7.8 (s, 2H) 

15 MS (thermospray) : M/Z [M+NH4] 383.1 ; C13H5CI3F3N3+NH4 requires 382.98. 
Example F25 fPiustrative^ 

5-Chloro-3"Cvano*l-f2.6-dichloro-4-trifluoromethvlphenvn-4-formvlpvrazole 

20 To a solution of 5-chloro-3-cyano-l-(2,6-dichloro-4-trifluoromethylphenyl)-4- 

ethenylpyrazole (0.6352g) in acetone (18ml) was added water (2ml), osmium tetroxide 
(0.57ml of a 2.5% solution in t-butanol) and sodium metaperiodate (0.749g). After stirring 
at room temperature for 1 hour, sodium metaperiodate (0.749g) was added and stirring 
continued for 1 hour. The reaction mixture was evaporated and the residue treated with 

25 ethyl acetate (20ml) and aqueous potassium hydrogen carbonate solution (3ml). After 
stirring for 20 minutes the layers were separated. The aqueous layer was extracted with 
ethyl acetate. The combined ethyl acetate extracts were washed with aqueous potassium 
hydrogen carbonate solution, then brine, dried (Na2S04) and evaporated. The residue was 
purified by column chromatography on silica gel eluted with hexane : dichloromethane (2 : 

30 1). Combination and evaporation of suitable fractions foUowed by recrystallisation from 
hexane gave the title compound as a white solid, m.p. 145.2-145. 9**C. 
NMR (CDCI3) 5: 7.84 (s, 2H), 10.04 (s, IH). 
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MS (thermospray) : M/Z [M+NH4] 385.3; C12H3CI3F3N3CH-NH4 requires 384,96. 
Example F26 

S-CMoroO-cvano-l-r2.6'dichloro-4-trifluoromethvlphenvlM-(2.2'dibromoethenvl'lpv^ 

5 

To a stirred solution of triphenylphosphine (0,709g) in dry dichloromethane (2ml) at 
0°C under an atmosphere of dry nitrogen was added carbon tetrabromide (0.3 58g) in dry 
dichloromethane (2ml) followed by 5-chloro-3-cyano-l-(2,6-dichloro-4- 
trifluoromethylphenyI)-4-formylpyrazole (0.2g) in dry dichloromethane (3 ml). The mixture 

10 was allowed to warm to room temperature and stirring continued overnight. The reaction 
mixture was washed with water. The aqueous layer was twice extracted with di- 
chloromethane. The combined organic layers were washed with brine, dried (Na2S04) and 
evaporated. The residue was purified by colimin chromatography on silica ge\ eluted with 
hexane : dichloromethane (1 : 1). Combination and evaporation of suitable fi-actions 

15 foUowed by recrystallisation fi-om hexane gave the title compound as a white solid, m-p. 
119.1.119.5T. 

NMR (CDCI3) 5: 7.24 (s, IH), 7.81 (s, 2H) 
MS (thermospray) : M/Z [M+NH4] 538.8; Ci3H3Br2Cl3F3N3+NH4 requires 538.81. 

20 Example F27 

5-Chloro-3 -cvano- 1 -(2. 6-dichloro-4-trifluoromethvlphenvn-4-et hvnvlpvrazole 

To a stirred solution of 5-chloro-3-cyano-)-4-(2,2-dibromoethenyl)-l-(2;6-dichIoro-4- 
trifluoromethylphenyl)pyrazole (2.12g) in dimethylsulphoxide (8ml) at IS'^C was added 
25 dropwise a solution of l,8-diazabicyclo[5.4.0]undec-7-ene (1.2 Iml) in dimethylsulphoxide 
(7.9ml). After two hours the reaction mixture was neutralised with 0.5N hydrochloric acid 
and partitioned between water and dichloromethane. The aqueous layer was thrice extracted 
with dichloromethane. The combined organic layers were washed with brine, dried 
(Na2S04) and evaporated. The aqueous layer was thrice extracted with dichloromethane. 

30 The combined organic layers were washed with brine, dried (Na2S04) and evaporated. 
The residue was purified by column chromatography on silica gel eluted with hexane : 
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dichloromethane (1 : 1). Combination and evaporation of suitable fractions followed by 
recrystallisation from hexane gave the title compound as a light pink solid, m,p. 109.1- 
109.9°C. 

'H NMR (CDCI3) 5: 3.54 (s, IH), 7.8 (s, 2H) 
5 MS (thermospray) : M/Z [M+NH4] 380.7; C13H3CI3F3N3+NH4 requires 380.97 

Example F28 

4*Bromoethvnvl-5-chloro-3-cvano-l-f2.6-dichloro-4-trifluoromethvlphenvnpvra2ole 

10 

To a stirred solution of 5-chloro-3-cyano-l-(2,6-dichlo^o-4-t^ifluo^omethylphe^yl)-4- 
ethynylpy^azole (0.499g) in acetone (5ml) was added N-bromosucdnimide (0,244g) 
followed by silver nitrate (0.023g). Stirring was continued for one hour then the reaction 
mbrture was evaporated to dryness. The residue was partitioned between ether and water. 

15 The aqueous layer was separated and extracted with ether. The combined organic layers 
were washed with brine, dried (Na2S04) and evaporated. The residue was purified by 
column chromatography on silica gel eluted with dichloromethane : hexane (1 : 1). 
Combination and evaporation of suitable fractions followed by recrystallisation from hexane 
provided the title compound as a white solid m.p. 152.9-1 53. 40C. 

20 'HNMR(CDCl3)5: 7.80 (s, 2H) 

MS (thermospray) : M/Z [M+NH4] 459.0; Ci3H2BrCl3F3N3+NH4 requires 458.88. 

Example F29 

4-(2-bromo-L2-dichloroethenvn-5-Chloro-3-cvano-l-(2.6-dichioro-4- 
25 trifluoromethvlphenvnpvrazole 

To a stirred solution of 4-bromoethynyl-5-chloro-3-cyano- 1 -(2,6-dichloro-4- 
trifluoromethylphenyl)pyrazole (0.42g) in dichloromethane (10ml) cooled to. -78°C was 
added a solution of chlorine (0,1 34g) in dichloromethane (5ml). Stirring was continued at - 
30 78**C for two hours and then the reaction mixture was allowed to warm to room tempera- 
ture. Stirring was continued overnight then the mixture was evaporated to dryness. The 
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residue was purified by column chromatography on silica gel eluted with dichloromethane : 
hexane (1 : 1). Combination and evaporation of suitable flections followed by recrystallisa- 
tion fi-om hexane provided the title compound as a white solid m.p. 91.1-9I.9°C. 
NMR (CDCI3) 5: 7.80 (s, 2H) 

5 MS (thermospray) : M/Z [M+NH4] 528.9; Ci3H2BrCl5F3N3+NH4 requires 528.81 
Example F3Q 

3'Cvano- 1 -f 2.6-dichloro-4-trifluoromethvlphenvn-4-f 1 -methvlethen- 1 -yHpyrazole 

10 To a solution of 4-acetyl-3-cyano-l-(2,6-dichloro-4-trifhioromethylphenyl)pyrazole 

(0.75g) in tetrahydrofiiran (5ml) cooled to -40**C imder an atmosphere of nitrogen was 
added ^-chloro-|a-methylene-[bis(cyclopentadienyl)titanium]dimethylaluminium (5.18ml of 
a 0.5M solution in toluene) and the mixture was stirred for 15 minutes then allowed to 
warm to room temperature. After 2 hours at room temperature O.IM aqueous sodium 

15 sulphate solution was added dropwise until effervescence ceased. The reaction mixture was 
diluted with ether (50ml), washed with aqueous sodium sulphate solution, dried and 
evaporated. The residue was purified by colunm chromatography on silica gel eluted with 
dichloromethane : hexane (1 : 1). Combination and evaporation of suitable fractions 
provided the title compound as a tan solid m.p. 63-64^C. 

20 NMR (CDCI3) 5: 2.63 (s, 3H), 5.19 (m, IH), 5.32 (m, IH), 7.49 (s, IH), 7.87 (s, 2H) 
MS (thermospray) : M/Z [M+NH4] 363.0; C14H8CI2F3N3+NH4 requires 363.04. 

Example F31 

3 -Cvano- 1 -f 2. 6-dichloro-4-trifluoromethvlphenvn-4-(2-methvlprop- 1 -envnpvrazole 

25 

Isopropyltriphenylphosphonium iodide (0.97g) in anhydrous ether (10ml) was treated 
at room temperature with n-butyllithium (0.9ml of a 2.5M solution in hexanes). To the 
resulting dark red solution was added 3-cyano-l-(2,6-dichloro-4-trifluoromethylphenyl)-4- 
formylpyrazole (0.6g) in ether (20ml) and the mixture stirred for 2 hours. The solution was 
30 washed with water (20ml) and the separated organic layer dried (MgS04) evaporated. 
The residue was purified by colunm chromatography on silica gel eluted with di- 
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chloromethane. Combination and evaporation of suitable fractions provided the title 
compound as a pale tan solid m.p. 72-740C. 

NMR (CDCI3) 5: 1.9 (s, 3H), 1.99 (s, 3H), 6.17 (s, IH), 7.6 (s, IH), 7.77 (s. 2H) 
MS (thermospray) : M/Z [M+NH4] 360.2; C15H10CI2F3N3+NH4 requires 360.03. 

5 

Example Gl flllustrative^ 

5-Aniino-l-f2.6-dichloro-4-trifluoromethylphenvlV4-iodo-3-trifluorQmethvlpvra2ole 

10 To a stirred solution of 5-amino-l-(2,6-dichloro-4-trifIuoromethyIphenyl)-3- 

trifluoromethylpyrazole (0.1 82g) in acetonitrile (3 ml) at room temperature was added N- 
iodosuccinimide (0.1 13g). After 20 minutes the mixture was evaporated to dryness and the 
residue taken up in dichloromethane (20ml). After washing with water (20ml, x2), brine 
(20ml) and drying (MgS04) the solution was evaporated. The residue was triturated with 

15 hexane and the supernatant evaporated to give the title compound as an ofiF-white solid, 
m.p. 126**C. 

NMR (CDCI3) 5: 3 .9 (br. s, 2H), 7.80 (s, 2H) 
MS (thermospray) : M/Z [M+H] 490.2 ; Ci 1H4CI2F6IN3+H requires 489.88. 

20 Example G2 rPlustrative'i 

l-(2.6-Dichloro-4-trifluoromethvlphenvl>-4-iodo*3-trifluoromethvlpvrazole 

To a stirred solution of 5-amino-l-(2,6-dichloro-4-trifluoromethylphenyl)-4-iodo-3- 
trifluoromethylpyrazole (3.3g) in tetrahydrofiiran (25nil) at 65**C was added dropwise t- 
25 butyhiitrite (4.22g) in tetrahydrofiiran (5ml) over a period of 30 minutes and heating 
continued for 3 hours. The reaction mixture was evaporated to an oil which solidified on 
standing. Crystallisation from propan-2-ol gave the title compound as yellow solid, m.p. 
109-1 12"C. 

NMR (CDCI3) 5: 7.7 (s, IH), 7.77 (s, 2H) 
30 Microanalysis : C: 27.87, H: 0.69, N: 6.15%; C11H4CI2F6IN3 requires C: 27.82, 

H: 0.64, N: 5.90%. 
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Example G3 

l"f2.6-DichIoro-4>trifluoromethvlphenvlM-ethenvl-3-trifluoromethvlpvrazole 

5 A solution of l-(2,6-dichloro-4-trifluoromethylphenyl)-4-iodo-3- 

trifluoromethylpyrazole (Ig) in dimethylformamide (5ml) containing vinyltri-n-butyltin (2ml) 
and tetrakis(triphenylphosphine)palladium(0) (O.lg) was stirred at 75°C for 3 hours. The 
reaction mixture was evaporated and then partitioned between water and ether. The 
organic layer was separated, washed with water (x5), dried (Na2S04) and evaporated. The 

10 residue was crystallised from hexane and further purified by column chromatography on 
silica gel eluted with ether. Combination and evaporation of appropriate fractions gave a 
yellow solid which was further purified by reverse phase high performance chromatography 
on CIS silica ehited with acetonitrile : methanol : water (40 : 10 : 50). Combination and 
evaporation of appropriate flections, followed by recrystallisation from propan-2-ol, gave 

15 the tide compound as a light yellow solid, mp.95-98°C. 

NMR (CDCI3) 5: 5.39 (d, IH), 5.65 (d, IH), 6.69 (dd, IH), 7.8 (s, IH), 7.81 (s, 2H). 
MS (tiiermospray) : MTZ [M+NH4] 391.9; C13H6CI2F6N2+NH4 requires 392.02. 

Example G4 

20 5-Amino-l-(2.6-dichloro-4-trifluoromethvlphenvn-3-trifluoromethvl-4- 
trimethvlsilvlethvnvlpvrazole 

To a stirred solution of 5-animo-l-(2,6-dichloro-4-trifluoromethylphenyl)-4-iodo-3- 
trifluoromethylpyrazole (28g) in triethylamine (120nil) and dimethylformamide (24ral) at 

25 room temperature was added trimethylsilylacetylene (12ml), cuprous iodide (0.6g) and 
bis(triphenylphosphine)paIladium(n) chloride (1.2g). The mixture was heated under reflux 
for 4 hours and then left at room temperature overnight. The reaction mbcture was diluted 
with water (500ml) and ether (500ml) and filtered. The filtrate's organic layer was 
separated, dried (MgS04) and evaporated to give the crude product as an oil which was 

3 0 purified by colunm chromatography on silica gel eluted with dichloromethane:hexane (1:1). 
Combination and evaporation of appropriate fractions, followed by recrystallisation from 
hexane, provided the titie compound as a buff solid, m.p. 120-123OC. 
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NMR (CDCI3) 5: 0.28 (s, 9H), 4. 12 (br. s, 2H), 7.75 (s, 2H). 
MS (thermospray) : WZ [M+H] 459.9 ; Ci6Hi3Cl2F6N3Si+H requires 460.02. 

Example G5 

5 1 -(2, 6-Dichloro-4-trifluoromet hvlphenvl V3 -trifluoromethvl-4-trimethvlsilvlethvnvlpvrazQle 

To a stirred solution of 5-axnino-l-(2,6-dichloro-4-trifluoromethylphenyl)-3- 
trifluoromethyl-4-trimethylsilyIethynylpyrazole (6.3 9g) in tetrahydrofuran (50ml) at 65°C 
was added dropwise over one hour t-butylnitrite (7.15g) in tetrahydrofiiran (10ml). Heating 

10 was continued for 2 hours then the mixture was left at room temperature overnight. After 
evaporation the residue was taken up in hexane and decanted fi-ee from insoluble materials. 
The solution was evaporated and the residue purified by column chromatography on sifica 
gel eluted with dichloromethane:hexane (1:1). Combination and evaporation of appropriate 
fractions, followed by recrystallisation from hexane, provided the title compound as a pale 

15 yellow solid, m.p. 105-108OC. 

NMR (CDCI3) 6: 0.28 (s, 9H), 7.74 (s, IH), 7.75 (s, 2H). 

MS (thermospray) : M/Z [M+NH4] 461.8 ; Ci6Hi2Cl2F6N2Si+Mi4 requires 462.04. 
Example G6 

20 l-(2.6-Dichloro-4-trifluoromethvlphenvn-4-ethvnvl-3-trifluoromethvlpvrazole 

To a stirred solution of l-(2,6-dichloro-4-trifluoromethylphenyl>3-trifluoromethyl-4- 
trimethylsilylethynylpyrazole (4.6g) in methanol (75ml) was added potassium carbonate 
(2.5g). After 3 hours at room temperature the reaction mixture was concentrated and then 
25 partitioned between ether (250ml) and water (250ml). The organic layer was separated, 
washed with brine, dried and evaporated to give an oil which was crystallised from hexane 
to provide the title compound as a pale yellow solid m.p. 95-980C. 
'H NMR (CDCI3) 5: 3.27 (s, IH), 7.75 (s, 2H), 7.79 (s, IH) 
MS (thermospray) : M/Z [M+NH4] 390.2 ; C13H4CI2F6N2+NH4 requires 390.0 
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Example G7 

4-Bromoethvnvl- 1 -(2. 6-dichloro-4-trifluoromethvlphenvl V3-trifluoromethvlpvrazole 

5 To a stirred solution of l-(2,6-dichloro-4-trifluoromethylphenyl>4-ethynyI-3- 

trifluoromethylpyrazole (3.1g) in acetone (25ml) was added N-bromosuccinimide (1.4g) 
and silver nitrate (0.1 4g). Stirring was continued at room temperature for 2 hours. The 
reaction mixture was evaporated and the residue partitioned between ether and water. The 
organic layer was separated, dried and evaporated. The residue was purified by column 
10 chromatography on silica gel (lOg) eluted with hexane and then dichloromethane : hexane 
(1:1). Combination and evaporation of appropriate fractions, followed by crystallisation 
from hexane, gave the title compound as a white solid ntp. 92-94^0. 
'H NMR (CDCI3) 8: 7.77 (s, IH), 7.78 (s, 2H) 

MS (thennospray) : MZZ [M+NH4] 468.6 ; Ci3H3BrCl2F6N2+NH4 requires 468.91. 

15 

Example G8 

4-f2-Bromo-1.2*dichloroethenvlVl'>(2.6-dichloro-4-trifluoromethvlphenvn-3- 
trifluoromethvlpvrazole 

20 To a stirred solution of 4-bromoethynyH-(2,6-dichloro-4-trifluoromethyIphenyl)-3- 

trifluoromethylpyrazole (0.45g) in dichloromethane (lOmI) at -78°C was added dropwise a 
solution of chlorine (0.142g) in dichloromethane (5ml). The mixture was stirred at -78**C 
for 2 hours and then allowed to warm to room temperature overnight. The mixture was 
evaporated and the residue was purified by column chromatography on siUca gel (lOg) 

25 eluted with hexane and then dichloromethane : hexane (1:1). Combination and evaporation 
of appropriate fractions, followed by crystallisation from hexane, gave the title compound as 
a light yellow solid m.p. 57-590C. 

NMR (CDCI3) 5: 7.77 (s, IH), 7.79 (s, 2H) 
Nficroanalysis : Found: C: 30. 14, H: 0.55, N: 6.67%; Ci3H3BrCl4F6N2 requires C: 

30 29,86, H: 0.58, N: 5.36%. 
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Example G9 (Illustrative^ 

l-f2.6-Dichloro-4-trifluoromethvlphenvn-3.5-diinethvl-4"iodoDvrazole 



To a stirred solution of l-(2,6-dicWoro-4-trifluoromethylphenyl)-3,5-dimethyl- 
5 pyrazole (0.2 18g) in acetonitrile (3ml) at room temperature was added dropwise a solution 
of N-iodosuccinimide (0.1 58g) in acetonitrile (2ml). After 27 hours the mixture was 
evaporated to dryness and the residue purified by colunm chromatography on silica gel (5g) 
eluted with dichloromethane. Combination and evaporation of suitable firactions provided 
the title compound as yellow oil. 
10 NMR (CDCI3) 5: 2. 1 1 (s, 3H), 2.32 (s, 3H). 7.73 (s, 2H) 

MS (thermospray) : M/Z [M+H] 435.0 ; C12H8CI2F3IN2+H requires 434.91. 



Example GIO 

l-(2.6*Dichloro-4-trifluoromethvlphenvlV3.S-dimethvl-4-ethenvlpvrazole 

15 

A solution of l-(2,6-dichloro-4-trifluoromethylphenyl)-3,5-dimethyl-4-iodopyra2ole 
(Ig) in dimethylformamide (10ml) containing vinyltri-n-butyltin (2ml) and 
tetrakis(triphenylphosphme)paIIadiimi(0) (O.lg) was stirred at 75*C for 2 hours then left 
overnight at room temperature. The mixture was again heated at 75°C for 2 hours then 
20 vinyltri-n-butyhin (2ml) was added and the mixture heated at 75*'C for 2 hours. 
Tetrakis(triphenylphosphine)palladium(0) (O.lg) was added and heating continued for a 
further 2 hours. The reaction mixture was evaporated and the residue partitioned between 
water and dichloromethane. The organic layer was separated, washed with water (x2), then 
brine, dried (Na2S04) and evaporated. The residue was adsorbed onto silica gel (20g) and 
25 purified by colunm chromatography on silica gel (150g) eluted with hexane, then hexane 
with increasmg amounts of dichloromethane and finally dichloromethane. Combination and 
evaporation of suitable firactions provided the title compound as yellow oil. 

NMR (CDCI3) 5: 2. 11 (s, 3H), 2.4 (s, 3H), 5.23 (d, IH), 5.41 (d, IH), 6.59 (dd, IH), 
7.71 (s, 2H). 

30 MS (thermospray) : M/Z [M+H] 335.1; C14H1 1CI2F3N2+H requires 335.03. 
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Example Gl 1 miustrative) 

5-Ainmo-l-r2.6-dichloro-4-trifluoromethvlphenvlV4-iodc)-3-methvlpvrazQle 

5 To a stirred solution of 5-ammo-l-(2,6-dichloro-4-tiifluoromethylphenyl)-3-inethyl 

pyrazole (9g) in acetonitrile (200inl) at room temperature was added N-iodosuccinimide 
(5.5g). The mixture was heated under reflux for one hour and then left at room tempera- 
ture overnight. The mixture was evaporated and the residue was triturated with hot hexane. 
The precipitate obtained upon cooling was filtered oflF and dried to give the title compound 
10 as an oflF-white solid, m.p. 1 16-118*^C. 

NMR (CDCI3) 6: 2.24 (s, 3H), 3.68 (br. s, 2H), 7.74 (s, 2H) 

MS (thermospray) : M/Z [M+H] 435.8 ; C] 1H7CI2F3IN3+H requires 435.91. 

Example G12 fDlustrative) 
15 l-f2.6-Dichloro-4*trifluoromethvlphenvlV4-iodo-3-metfavlpvra2ole 

To a stirred solution of 5-amino -l-(2,6-dichloro-4-trifluoromethylphenyl)-4-iodo-3- 
methylpyrazole (2.85g) in tetrahydrofijran (35ml) at 0**C was added dropwise t-butybiitrite 
(2.33ml). The reaction mixture was allowed to warm to room temperature and then heated 

2 0 under reflux for 1 .5 hours. The reaction mixture was evaporated and the residue purified by 
column chromatography on silica gel eluted with dichloromethane : hexane (1 : 1). 
Combination and evaporation of suitable flections provided a yeflow oil which was fiirther 
purified by column chromatography on silica gel eluted with dichloromethane : hexane (1 : 
2). Combination and evaporation of suitable fi'actions provided the tide compound as a 

25 white soUd, m.p. 118.5-119.4"G.. 

NMR (CDCI3) 5: 2,18 (s, 3H), 7.54 (s, IH), 7.7 (s, 2H) 
MS (thermospray) : M/Z [M+H] 420.5 ; CnH6Cl2F3lN2+H requires 419.89. 
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Example G13 

l-f2.6-Dichloro-4-trifluoromethvlphenvlV4-ethenvl-3-methvlDvrazole 

5 To a stirred solution of l-(2,6-cIichloro-4-tri£luoromethylphenyl)-4-iodo-3-methyl- 

pyrazoie (2.06g) in dimethylfonnamide (25ml) was added 
tetralds(triphenylphosphine)palladium(0) (O.lg) and vinyltri-n-butyltin (2ml). The mixture 
was heated at 70°C for 2 hours. The reaction mixture was evaporated and then partitioned 
between water and ether. The aqueous layer was separated and extracted twice with ether. 
10 The combined organic layers were washed with brine, dried (Na2S04) and evaporated. The 
residue was purified by column chromatigraphy on siHca gel duted with hexane : ether (9 : 
1). ^Combination and evaporation of appropriate fractions gave a yellow solid which was 
further purified by reverse phase high performance chromatography on CIS silica eluted 
with acetonitrile : methanol : water (40 : 10 : 50). Combination and evaporation of 
15 q3propriate fractions gave the title compound as a white solid, ni.p.68. 1-68.7**C. 

NMR (CDCI3) 5: 2.44 (s, 3H), 5.24 (d, IH), 5.5 (d, IH), 6.62 (dd, IH), 7.57 (s, 
1H),7.74 (s, 2H). 

MS (thermospray) : M/Z [M+H] 321.1; C13H9CI2F3N2+H requires 321.02. 
20 Example G14 

5-Amino- 1 *f 2.6-dichloro-4-trifluoromethvlphenvlV3-methvl-4-trimethvlsilvlethvnvlpvrazole 

To a stirred solution of 5-amino-l-(2,6-dichloro-4-trifluoromethylphenyI)-4-iodo-3- 
methylpyrazole (9.1g) m triethylamine (45ml) and dimethylformamide (9ml) at room 

25 temperature was added trimethylsilylacetylene (4.5ml), cuprous iodide (0.225g) and 
bis(triphenylphosphine)palladium(n) chloride (0.45g). The mature was heated under reflux 
for 4 hours and the left at room temperature overnight. The reaction mbcture was evapo- 
rated to give the crude product as an oil which was purified by column chromatography on 
silica gel eluted with dichloromethane:hexane (1:1). Combination and evaporation of 

30 appropriate fractions, followed by recrystallisation from hexane, provided the title com- 
pound as a buff solid, m.p. 121-1230C. 

NMR (CDCI3) 5: 0.28 (s, 9H), 2.3 (s, 3H), 3.92 (br. s, 2H), 7.82 (s, 2H). 
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MS (thermospray) : M/Z [M+H] 406.0 ; Ci6Hi6Cl2F3N3Si+H requires 406.05. 
Example G15 

l-(2.6-Dichloro-4-trifluoromethylphenvlV3-methvl-4-trimethvlsilvlethvnvlpw^^ 

5 

To a stirred solution of 5-amino-l-(2,6-dichIoro-4-trifluoromethyIphenyl)-3-methyl 4- 
trimethyisilylethynylpyrazole (1.3g) in tetrahydrofiiran (15ml) at 65**C was added dropwise 
t-butylnitrite (1.65g) in tetrahydrofiiran (5ml) over a period of 15 minutes and heating 
continued for 3 hours. The reaction mixture was left at room temperature overnight then 
10 evaporated to give the crude product as a gum which was purified by column chromatogra- 
phy on silica gel eluted with dichloromethane:hexane (1:1). Combination and evaporation 
of appropriate firactions provided the title compound as a pale yellow solid, m.p. 76-780C. 

NMR (CDCI3) 5: 0.28 (s, 9H), 2.43 (s, 3H), 7.62 (s, IH), 7.72 (s, 2H) 
MS (thermospray) : M/Z [M+H] 391.0 ; Ci6Hi5Cl2F3N2Si+H requires 391.04. 

15 

Example G16 

l-(2.6-dichloro-4-trifluoromethvlphenvIV4-ethvnvl-3-methvlpvrazole 

To a stirred solution of l-(2,6-dichloro-4-trifluoromethylphenyl)-3-methyl-4- 
20 trimethylsilylethynylpyrazole (0.82g) in methanol (15ml) was added potassium carbonate 
(0.75g). After 3 hours at room temperature the reaction mixture was poured into water 
(100ml) and extracted with ether (50ml, x2). The combined organic layers were washed 
with brine, dried and evaporated to provide the title compound as a light beige gum. 
NMR (CDCI3) 5: 2.45 (s, 3H), 3.21 (s, IH), 7.64 (s, IH), 7.81 (s, 2H) 
25 MS (thermospray) : M/Z [M+H] 319.0 ; C13H7CI2F3N2+H requires 319.0. 

Example G17 

4-Bromoethvnvl- 1 -f 2.6-dichloro-4-trifluoromethvlphenvlV3-methvlDvra2ole 



30 To a stirred solution of l-(2,6-dichloro-4-trifluoromethylphenyl)-4-ethynyl-3- 

methylpyrazole (0.53g) in acetone (5ml) was added N-bromosuccinimide (0.295g) and 
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sDver nitrate (0.028g). Stirring was continued at room temperature for 1 hour. The 
reaction mixture was evaporated and the residue taken up in ether and washed with water. 
The organic layer was separated, dried and evaporated. The residue was purified by column 
chromatography on silica gel (lOg) eiuted with hexane and then dichloromethane : hexane 
5 (1:1). Combination and evaporation of appropriate firactions, followed by crystallisation 
firom hexane, gave the title compound as a very pale yellow solid m.p. 86-890C. 

NMR (CDCI3) 6: 2,42 (s, 3H), 7.62 (s, IH), 7.81 (s, 2H) 
Microanalysis : Found: C: 39.20, H: 1.52, N: 6.94%; Ci3H6BrCl4F3N2 requires 
C: 39.23, H: 1.52, N: 7.04%. 

10 

Example G18 flllustrative'> 

5-Amino*l-(^/ >-dichloro-4-trifluoromethvlphenvlV3-phenvlpvrazole 

A solution of 2,6-dichloro-4-trifluoromethylphenylhydraane (0.245g) in ethanol (2ml) 
15 was added to benzoylacetonotrile (0.145g) in ethanol (8ml) and the solution heated at 80°C 
for 6 hours. Glacial acetic acid (1ml) was added and the mixture heated at 80°C for 4 hours 
and then 90T for 2 hours. The reaction mbcture was evaporated and the residue purified by 
column chromatography on silica gel (lOg) eiuted with dichloromethane. Combination and 
evaporation of appropriate flections followed by fiirther purification of their residue by 
2 0 reverse phase high performance liquid chromatography on CI 8 silica eiuted with methanol : 
acetonitrile : water (1:5 :4). Combination and evaporation of appropriate flections gave 
the title compound as a white solid mp. 141.5-142.50C. 

NMR (CDCI3) 6: 3.60 (br s, 2H), 6.08 (s, IH), 7.3-7.45 (m, 3H), 7.80 (s, 2H), 
7.8-7.85 (m, 2H) 

25 MS (thermospray) : M/Z [M+H] 372.1 ; C16H10CI2F3N2+H requires 372,03. 
Example G19 (Illustrative) 

5- Amino- 1 -(2. 6-dichloro-4-trifluoromet hvlphenvlV4-iodo-3 -phenvlpvrazole 

30 To a stirred solution of 5-amino-l-(2,6-dichloro-4-trifluoromethylphenyl)-3- 

phenylpyrazole (0.12g) and N-iodosuccinimide (0.08g) in acetonitrile (5ml) were left at 
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room temperature overnight. The mixture was evaporated to dryness and the residue 
partitioned between dichloromethane (15ml) and water (10ml). The organic layer was 
separated and washed with water (20ml, x2), brine (15ml) and dried (MgS04) and 

evaporated. The residue was triturated with hexane to give the title compound as a yellow 
5 solid, m.p. 162-164T. 

NMR (CDCI3) 5: 3.8 (br. s, 2H), 7.35 (m, 3H), 7.78 (s, 2H), 7.95 (m, 2H) 
MS (thermospray) : M/Z [M+H] 498. 1 ; C15H9CI2F3IN3+H requires 497.93. 

Example G20 flllustrative^ 
10 l*f2.6-Dichloro-4-trifluoromethylphenylV4-iodo-3-phenvlpvrazole 

To a stirred solution of 5-amino-l-(2,6-dichloro-4-trifluoromethylphenyl)-4-iodo-3- 
phenylpyrazole (2.5g) in tetrahydrofiiran (50ml) at 65**C was added dropwise t-butylnitrite 
(3g) in tetrahydrofiiran (20ml) over a period of 30 minutes and heating continued for 3 

15 hours then left at room temperature overnight. The reaction mfacture was evaporated to an 
oil which was purified by column chromatography on silica gel eluted with dichloromethane. 
Combination and evaporation of appropriate fi'actions, followed by further column 
chromatography on silica gel eluted with hexane, then hexane containing 5% ethyl acetate 
and finally hexane containing 10 % ethyl acetate. Combination and evaporation of 

20 appropriate flections gave the title compound as a cream solid m.p. 88-890C. 
NMR (CDCI3) 5: 7.45 (m, 3H), 7.7 (s, IH), 7.72 (s, 2H), 7.95 (m, 2H) 
MS (thermospray) : M/Z [M+H] 482.8 ; C16H8CI2F3IN2+H requires 482.91 . 

Example G21 

25 l-f2.6-Dichloro-4-trifluoromethvIphenvlV4-ethenvl-3-phenvl-pvrazole 

A solution of l-(2,6-dichloro-4-trifluoromethylphenyl)-4-iodo-3-phenylpyrazole (Ig) 
in dimethylformamide (12ml) was added tetrakis(triphenylphosphine)paUadium(0) (0.07g) 
and the mixture stirred at room temperature for 10 minutes. Vinyltri-n-butyltin (1 .8ml) 
3 0 was added and the mixture heated at 70*'C for 6 hours and then left at room temperature 
overnight. The reaction mixture was evaporated and then partitioned between water (50ml) 
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and dichloromethane (50ml). The organic layer was separated, dried (MgS04) and 
evaporated. The residue was purified by column chromatography on silica gel eluted with 
hexane containing increasing amounts of ethyl acetate. Appropriate fi*actions were 
combined and evaporated and their residue was fiirther purified by column chromatography 
on silica gel eluted with hexane containing amounts of ether. Combination and evaporation 
of appropriate fi'actions gave the title compound as a yellow oil. 

NMR (CDCI3) 5: 5.25 (d, IH), 5.65 (d, IH), 6.80 (dd, IH), 7.45 (m, 3H). 7.75 
(m,5H), 

MS (thermospray) : M/Z [M+H] 383.3; Ci8HnCl2F3N2+H requires 383.03. 

PREPARATIONS 

Preparation 1 : 5-Aniino-3-cyano-l-(2,6-dichloro-4-trifluoromethylphenyl)pyra2ole, used in 
example Al, was prepared as described in EP-295,117. 

Preparation 2 : 5-Amino-3-cyano-l-(2,6-dichloro-4-trifluoromethoxyphenyl)pyrazole, used 
in example Dl, was prepared as described in EP-295,1 17. 



Preparation 3 5-Amino-3-cyano-l-{2,6-dichloro-4-trifluoromethylsulphenylphenyl)- 
20 pyrazole, used in example D7, was prepared by adaptation of the method mentioned above 
re. Preparation 2. 

Preparation 4 : 5-Amino-3-cyano-l-{2,6-dichloro-4-suIphurpentafluoropheriyl)pyrazole, 
used in example Dl 1, was prepared as described in WO 93/06089. 

25 

Preparation 5 5-Amino-l-(2,6-dichloro-4-trifluoromethylphenyl)-3- 

trifluororaethylpyrazole, used in example Gl, was prepared as described in WO 87/03781. 

Preparation 6 : l-(2,6-DichIoro-4-trifluoromethylphenyl)-3,5-dimethylpyra2ole, used in 
30 example G9, was prepared as described in Can. J. Chem.,1979, 57, 904. 



wo 97/07102 



PCT/EP96/03501 



76 

Preparation 7 : 5-Amino-l-(2,6-dicUoro-4-trifluoromethylphenyl)-3-niethylpyra2ole, used 
in example Gil, was prepared by adaptation of tiie metiiod described in DE 4414333 for 
the preparation of 5-aniino-l-[(3-chloro-5-trifiuoromethyl)-2-pyridyl]-3-niethyl-pyrazole. 

5 Biological test result 



The conqjound of Example A3 was found to produce 100% mortality in the dosage range 
0.005-lOO^g per fly, using the test method described eariier. 
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CLAIMS 

1 . A compound of formula I, 



5 




I 



wherein 

represents CN, alkoxycaibonyl, NO2, CHO, Cih6 alkanoyi, phenyl optionally substituted 
by one or more halogen, or C w alk^ optionally substituted by one or more halogen; 
10 represents a group of formula II, IE or IV, 




in which 

R^ represents H, halogen, carbamoyl, cyano, tri(Ci^ alkyl)silyl, Ci^ alkyl (optionally 
substituted by one or more halogen, OH or Ci-6 alkoxy), alkoxycarbonyl, phenyl, or a 
15 5- or 6-membered ring heterocycle which is saturated or partially or fiilly unsaturated and 

contains up to 4 hetero-atoms independently selected from up to 4 N atoms, up to 2 0 
atoms and up to 2 S atoms and \^ch is attached to the alkynjd moiety by an available C, 
S or N atom where the valence allows; 
and R*, R' and R^° each independently represent H, halogen, phenyl optionally substituted by 
2 0 one or more halogen, or Ci-6 alkyl optionally substituted by one or more halogen; 

R^ represents H, Ci-s alkyl, halogen, NH2, NH(Ci^ alkanoyl), NH(Ci^ alkoxycaibonyl), N(Ci^ 
alkoxycaibonyl)2, NH(Cw alkyl), N(Ci-6 alkyl)2, NHCONHCCi^ alkyl), N-pyrrolyl, 
NHCONH(pheityl optionally substituted by one or more halogen), N==€H(phenyl), OH, Ci^ 
alkoxy, SH or S(0)n(Ci-6 alkyl optionally substituted by one or more halogen) where n is 0,1 or 
25 2; and 
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R*, and R* each independently represent H, halogen. Cms alkyl optionally substituted by one 
or more halogen. Cm alkoxy optionally substituted by one or more halogen, S(0)„(Ci-6 alkyl 
optionally substituted by one or more halogen) where n is 0,1 or 2, or CH3CO, CN, CONH2, 
CSNH2. OCF3, SCF3 or SF5; 
5 or a pharmaceutically or veterinarily accq)table salt thereof 

2. A compound or salt according to claim 1, where R^ is CN, optionally substituted phenyl, 
optionally substituted C m alkyi, or Cm alko^carbonyL 

10 3 . A compound or salt according to dxry preceding claim, \^ere R^ is 

a group of formula n where R*^ is H, tii(CM alk^)silyl. Cm alkyi optionally substituted by one or 
more halogen, OH or Cm aBco^, or R^ is Cm alkoxycaibonyl, phenyl, a 5- or 6-niembered ring 
heterocyde as previously defined, halogoi, 

or R^ is a group of formula HI in which either R*, R^ and R^*^ are each H, 
15 or a group of fiDmmla III in which two of R*, R' and R*^ are halogen and the other is H, CN, 
phaqd optionally substituted by one or more halogen or Cm alkyl optionally substituted by one 
or more halogen, 

or a group of formula HI in which R*, R^ and R^** are each independently F, CI, Br or I, 

or a group of formula HI in which R* is H or Cm alkyl optionally substituted by one or more 

20 halogen, OH or Cm alko^ty, and R^ and R^° are both halogen, 

or a group of formula HI in which R* is H and one of R^ and R^** is halogen and the other is Cm 
alkyl optionally substituted by one or more halogen, OH or Cm alkoxy, 
or a group of formula HI in which R* is H and one of R^ and R^° is H and the other is CN or C m 
alkjd optionally substituted by one or more halogen, OH or Cm alkoxy, 

25 or a group of formula HI in which R* is H and R^ and R^** are Cm alkyl optionally substituted by 
one or more halogen, OH or Cm alkoxy, 

or a group of formula m in which R^ is Cm alkyl optionally substituted by one or more halogen, 
OH or Ci-6 alkoxy and R^ and R^° are both H, 
or a group of formula IV. 



30 
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4. A compound or salt according to any preceding claim, where is H, Ci-6 alkyl, NH2, 
NH(Cm alkanoyi), NH(Ci-6 alkoxycarbonyl), N(Ci^ alkoxycaxbonyl)2, N(Ci-6 alkyl)2, N-pyrrolyl, 
halogen or S(0)n(Ci-6 alkyl optionally substituted by one or more halogen) where n is 0, 1 or 2. 

5 5. A compound or salt according to any preceding claim, where and R* are halogen. 

6. A compound or salt according to any prec^fing claim, where R^ is Ci^ alkyl optionally 
substituted by one or more halogen, Ci-6 alkoxy optionally substituted by one or more halogen, 
Ci-6 alkylthio optionally substituted by one or more halogen, SF5 or halogen. 

10 

7. A compound or sah according to any preceding claim, where R^ is CN, Ph, CO2C2H5, d^, 
CFsorCCbCHa. 

8. A compound or salt according to any preceding daim, where R^ is 

15 a group of formula n in \^*ich R^ is Si(CH3)3, H, CH3, CH(CH3)2, CH2OH, (CShhOH, 

CO2CH3, Ph, thien-2-yl, CH2OCH3. Br, CI, or CF3, 

or a group of formula m in \^ch R*, R^ and R^** are each H, 

or a group of formula III in which R*, R'' and R" are each CI, 

or a group of formula III in v/bich R^ and R' are Br and R^° is H, 
20 or a group of formula m in which R^ and R*° are Br and R^is H, 

or a group of formula m in wMch R^ and R^ are Br and R^** is CH3, 

or a group of formula m in which R* and R^** are Br and R^is CH3, 

or a group of formula m in which R* and R^*^ are Br and R^ is Ph, 

or a group of formula IE in which R* and R^are Br and R'° is Ph, 
25 or a group of formula m in which R* and R'° are CI and R^ is Ph, 

or a group of formula m in which R^ and R^are CI and R^" is Ph, 

or a group of formula HI in which R* and R*** are CI and R' is Br. 

or a group of formula IE in which R* and R^ are CI and R'** is Br, 

or a group of formula HI in which R^ is H and R^° and R^ are Br, 
30 or a group of formula EH in which R* is H and R^° and R^ are CI, 

or a group of formula HI in which R* is H and R*° and R^ are F, 

oragroupofformulaDIinwhichR^isHandR^^isCFsand R' is CI, 
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or a group of formula HI in which R* is H and is CF3 and R^** is CI, 

or a group of formula HI in which R* is H and R^** is CF3 and R^ is Br, 

or a group of formula HI in which R* is H and R^ is CF3 and R^** is Br, 

or a group of formula in in which R^ is H and R^** is CF3 and R^ isF, 
5 oragroupofformulaininvittchR^isHandR^isCFsand R^°isF, 

or a group of fonnula HI in which R^ and R^° are H and R^ is CN, 

or a group of formula IE in which R* and R' are Br and R^** is CF3, 

or a group of fonnula III in which R* and R^** are Br and R^ is CF3, 

or a group of formula EI in which R^ is Br, R^is Br and R^° is CI, 
10 or a group of fonnula HI in vMch R* is Br, R^° is Br and R^ is CI, 

or a group of fonnula III in v*ich R* is CH3, R' and R*° are Br, 

or a group of formula m in whidi R* is CI^ R^ and R^*^ are F, 

or a group of formula HI in which R* is CH3, R' and R^° are H, 

or a group of fonnula m in whidi R* is H, R' and R^° are Cft, 
15 or a group of formula III in which R*, R^ and R^** are each Br, 

or a group of fonnula IV. 

9. A conqjound or salt according to any preceding claim, \s^ere R^ is H, CH3, N-pyrrolyl, 
N(CH3)2, NH(C02(t-butyI)), N(C02(t-butyO)2, NHCOCH3, Br, CI, SCH3 or SCF3. 

20 

1 0. A compound or salt according to any preceding claim, where R"* and R* are CI. 

11 . A compound or salt according to any preceding claim, where R^ is CF3, OCF3, SCF3 or SF5. 

25 12. A compound or salt thereof according to claim 1, which is selected from: 
3-cyano-l-(2,6-dichloro-4-trifluoromethylphenyl)-4-ethynylpyrazoIe; 

3- cyano-l-(2,6-dichloro-4-tri£luoromethoxyphenyl)-4-ethynylpyrazole; 

3 -cyano- 1 -(2,6-dichloro-4-trifluoromethylsulphenyIphenyl)-4-ethynylpyrazoIe; 

4- {2-bromo-l,2-dichloroethenyl)-3-cyano-l-(2,6-dichloro-4-trifluoromethoxyphenyI)- 
30 pyrazole; 

3- cyano-l-(2,6-dichloro-4-trifIuoromethoxyphenyl)-4-tribromoethenylpyra2oIe; 

4- (2,2-dibromoethenyl)-3-cyano-l-(2,6-dichloro-4-trifIuoromethylphenyl>py^ 
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3 -cyano-4-(2,2-dichloroethenyl)- 1 -(2, 6-dichloro-4-trifluoromethylphenyl)pyrazole; 
3 -cyano- 1 -(2,6-dicWoro-4-trifluoromethylphenyI)-4-(2,2-difluoroethenyl)pyrazole^ 
3-cyano-l -(2,6-dichIoro-4-trifluoromethylphenyl)-4- tribromoethenylpyrazole; 

3- cyano-l"(2,6-dichlorO"4-trifIuoromethylphenylH-tricMoroetheriylpyr^ 

4- (2-bromo- 1 ,2-dichIoroethenyl)-3-cyano- 1 -(2,6-dichloro-4-trifluoromethylphenyl)- 
pyrazole; 

4-(2-chloro- 1 ,2-dibromoethenyI)-3 -cyano- 1 -(2,6-dichloro-4-trifluoromethylphenyl> 
pyrazole; 

3-qrano-l-(2,6-dichlorcH4-trifluoromethylphenylHKl"nie%l-^ 
dibromoethenyOpyrazole; 

3- cyano-l-(2,6-dicMoro-4-trifluoromethyIphenyl>4-(l-methyI-2,2-diflu 
l-(2,6-dicWoro-4-trifluoromethylphenylH-ethynyl-3-trifluorometh^^ 

4- (2-bromo-l,2-dichIoroethenyl)-l-(2,6-dichloro-4-trifluoromethylphen^^ 
trifluoromethylpyrazole; and 

l-(2,6-dicWoro-4-trifluoroniethylphenylH-ethynyl-3-niethylpyr^ 
or salt thereof. 

13. A veterinary or agricultural parasitiddal fonnulation compriang a conrpound of fonnula I or 
salt thereof as defined in any preceding claim, in admixture with a compatible adjuvant, diluent 
or carrier. 

14. A veterinary formulation as claimed in claim 13, which is adapted for topical administration. 

1 5. A method of treating a parasitic infestation at a locus, which comprises treatment of the locus 
with an eflFective amoimt of a compound, salt or formulation thereof as defined in any of claims 1 
to 12 and 13 and 14 respectively.. 

16. A method as claimed in claim 15, wherein the locus is the skin or fiir of an animal. 

17. A method as claimed in claim 15, wherein the locus is a plant or seed. 
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18. A pharmaceutical formulation comprising a compound or salt as defined in any of claims 1 to 
12 in admixture with a pharmaceutically acceptable adjuvant, diluent or carrier. 

19. A formulation as claimed in claim 18, which is adapted for topical administration. 

5 

20. A compound or salt as defined in any of claims 1 to 12 for use as a medicament. 

21. The use of a compound or salt as defined in any of claims 1 to 12 for the manufacture of a 
parasitiddal medicament. 

10 

22. A method of treating a parasitic infestation in a patient v/idch comprises administering an 
eflfective amoimt of a conq)Ound or salt as defined in any of claims 1 to 12, or formulation 
thereof according to daim 18 or 19, to the patient. 

15 23. A process for the production of a compound of formula I, or salt thereof as defined in daim 
1, which comprises: 

a) preparation of a compound of formula I in which represents a group of formula n 
(ChCR^), by reacting a compound of formula V, 




V 



in which and R^ are as defined above and R^ represents I, Br or trifluoromethylsulponate, 
with a compound of formula HC^R^ where R^ is as previously described, 
or with the corresponding aHqmylcuprate spedes generated fi'om HCsCR^ where R' is as 
2 5 previously described; 
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b) preparation of a compound of formula I in which represents a group of formula EI by 
reaction of a compound of formula V where is I with a suitable vinyl species such as a 
vinyl(trialkyl)tin species, and where necessary halogenating the resulting compound; 

c) preparation of a compound of formula I in which R^ represents a group of formula IV, by 
5 reacting a compound of formula V as defined above in which R^ represents H, with cyclohex- 

anone; 

d) preparation of a compound of formula I in which R^ represents Cm alkoxycarbonjd, by 
treating a corresponding compound of formula I in which R* represents C3^ with a base in the 
presaice of the appropriate alcohol; 

10 e) preparation of a compound of formula I in vMch R^ represents halogen, by treatmg a 
corresponding compound of formula I in which R^ represents NH2 with an alkyl nitrite such as n- 
butjd nitrite and a suitable halide source; 

f) preparation of a compound of formula I in v^ch R^ represents H, by treating a corresponding 
compound of formula I in which R^ represents NH2 with an alkyl nitrite such as t-butyl nitrite; 
15 g) preparation of a compound of formula I in ^ch R^ represents N-pyrroljd, by treating a 
corresponding compound of formula I in ^ch R^ represeirts NHz with a 2,5-diaIkoxy- 
tetrahydrofiiran; 

h) preparation of a compound of formula I m which R^ represents S(0)„(Ci-6 alkyl optionally 
substituted by one or more halogen), by treating a corresponding compound of formula I in 

2 0 which R^ represents ISIH2 with an alkyl nitrite such as n-butyl nitrite and a di(C ^ alkjd optionally 
substituted by one or more halogen) disulphide, and if neccessary oxidising the compound of 
fonnula I in which R^ represents S(Ci^ alkyl optionally substituted by one or more halogen; 

i) preparation of a compound of formula I in which R^ is a group of formula HI in A^Wch each of 
R^^° is halogen by reacting a compound of formula V in which R' and R^ are as defined above 

25 and R^ is COR* with a tri(alkyl or aryl)-substituted phosphine and a carbon tetrahalide; 

j) preparation of a compound of formula I in which R^ is a group of fonnula HI in which R* is H 
and one of R^ and R^** is halogen and the other is CF3 by reaction of a compound of formula V in 
which R^ and R^ are as defined above and R^ is CHO with a compound of formula 
(halogen)3CCF3 in the presence of a zinc halide such as anc chloride, and a cuprous halide such 

30 as cuprous chloride; 
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k) preparation of a compound of formula I in which is a group of formula ID in which is H 
and one of R^ and R^° is CI, Br or I and the other is C(C1, Br or 1)3 are available in an analogous 
manner to that claimed in i) above using reagents of the formula (CI, Br or I)3CC(C1, Br or 1)3 
1) preparation of a compound of formula I in which R^ is a group of formula n in which by 
5 reaction of a compound of formula V above where R^ is I with a R^-C^-Sn species; 

m) preparation of a compound of formula I in which R^ is a group of formula II and R^ is not H 
by reaction of a compoimd of formula I in which R^ is a group of formula n and R^ is H with a 
reagent capable of reacting as a (RY synthon, such as R^Z, where Z is a suitable leaving group; 
n) preparation of a compound of formula I in \rfuch R^ is a group of formula n and R^ is Ci^ 
10 alko?tycarbonyl by reaction of a compound of formula I in which R^ is a group of formula n and 
R^ is CN with a Cm alcohol, optionally in the presence of abase; 

o) preparation of a compound of formula I in ^ch R^ is a group of formula n and R^ is Ci^ 
aOcoxycaibonyl by oxidation of a compound of formula I in v^ch R^ is a group of fonnula 11 
and R^ is CH2OH to give the corresponding add, followed by esterification with a Ci^ alcohol 
15 p) preparation of a compound of fonnula I in ^^ch R^ is NH(Ci^ alkanoyl) by reaction of a 
conq}ound of formula I in vMch R^ is NH2 with an acj^ating agent such as a C^ al- 
kanoyl(chloride, bromide or iodide); 

q) preparation of a compound of formula I m \^ch R^ is N(Ci-6 alko?cycarboityl)2 by reaction of 
a compound of formula I in which R^ is NH2 with a di(Ci^ alk5d)dicarbonate; 
20 r) preparation of a compound of formula I in vMch R^ is NH(Ci^ alkoxycarbonyl) by reaction of 
a conqjound of formula I in which R^ is N(Ci-6 alko5^carbonjd)2 with an add; 
s) preparation of a compoimd of formula I in which R^ is N(Cm alkyl)2 by reaction of a 
compound of fonnula I in which R^ is NH2 with a Cw all^lating agent such as an alkyl(chloride 
bromide or iodide); 

25 t) preparation of a compound of formula I in vMch B? represents a group of formula HI where 
some or all of R*, R^ and R^** are halogen by reaction of a compound of formula I in which R^ 
represents a group of formula n with a halogen, optionally in the presence of a base 
u) preparation of a compoimd of formula I in which R^ represents a group of formula II by 
reaction of a compound of formula V where R^ is I with a compoimd of formula HC^C-R^ in 

30 the presence of butyllithium, zinc chloride and a Pd spedes 

v) preparation of a compound of formula I in which R^ represents a group of formula n where 
R^ is a halogen by reaction of a compound of formula I in which R^ represents a group of 
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formula EI where is H and and R^** are halogen with a base such as 1,8- 
dia2abicyclo[5.4.0]undec-7-ene (DBU); 

w) preparation of a compound of formula I in vrtiich R^ represents a group of formula EI where 
R^ is H, phenyl or alkyl by reaction of a compound of fonnula V where R^ is COR^ with a 
5 R^^°C=Ti species 

x) preparation of a compound of formula I in which R^ represents a group of formula III where 
R* is H by reaction of a compound of formula V ^^ere R^ is CHO with a R^^**CH- 
phosphonium species, a R^'**CH-siIyl species, or a R^^°CH-phosphonate species, in the 
presence of a base; and / or 
10 y) preparation of a compound of formula I where R^ is a group of formula EI by reaction of a 
compound of formula V where R^ is H with a compoxmd of formula R*COCHR^^**; 
and where desn^ or necessary converting a compound of the formula I into a pharmacaitically 
or veterinarily acceptable salt thereof 

15 24. The use of a compound of formula (V) 



where R^ and R^ are as defined in claim 1, and R^ is I, as a synthetic intermediate. 

20 

25. The use of a compound of foraiula (V) as defined in claim 24 as a synthetic intermediate in 
the manufacture of a parasitiddal pyrazole. 

26. A method of harming or killing a parasite which comprises admirristering to said parasite or 
25 the locus thereof an effective amount of a compound of the formula (I), or salt or formulation 

thereof as claimed in any of claims 1 to 12 and 13, 14, 18 and 19, respectively. 
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